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This  report  contains  a summatfy  of  the  proceedings  of  two 
conferences  on  highway  programming  issues  smd  practices 
conducted  by  the  Transportation  Research  Board  (TRB) 
under  the  sponsorship  of  the  Federal  Highway  Administra- 
tion (FHWA)— the  first  took  place  on  December  2-4,  1981,  in 
Washington,  D.C.,  and  the  other  on  August  4-5,  1982,  in 
Denver,  Colorado. 

The  primary  purpose  of  the  conferences  Wcis  to  provide 
an  opportunity  for  state  highway  programming  professionals 
to  meet  with  their  counterparts  and  to  mutually  discuss 
programming  issues  and  practices.  About  75  professionals 
representing  federal,  state,  and  local  agencies,  as  well  cis 
political  jurisdictions  and  citizens  groups,  attended  the 
conferences. 

This  report  summarizes  the  current  state  of  the  art  in 
state  highway  programming.  The  conference  planning  com- 
mittee identified  issues  and  specific  gaps  in  programming 
knowledge  that  needed  to  be  addressed.  [ Readers  are 
referred  to  recent  TRB  publications  related  to  these  issues: 
NCHRP  Syntheses  6 (Principles  of  Project  Scheduling  and 
Monitoring),  48  (Priority  Programming  cuid  Project  Selec- 
tion), 72  (Transportation  Needs  Studies  amd  Financial  Con- 
straints), 84  (Evaluation  Criteria  and  Priority  Setting  for 
State  Highway  Programs);  NCHRP  Report  215  (Pavement 
Management  System  Development);  Transportation  Re- 
seeu'ch  Records  867  (Transportation  Programming  Process), 
698  (Priority  Programming,  Finamce,  auid  Highway  Invest- 
ment Analysis),  680  (Transportation  Finance  and  Chau-ges, 
Programming,  and  Costs);  and  Special  Report  157  (Transpor- 
tation Programming  Process).  ) 

The  summaury  (Part  1)  reflects  the  general  views  that 
were  expressed  at  the  two  meetings.  No  attempt  wais  made 
in  the  discussion  to  au-rive  at  a consensus  or  to  identify  a 
best  solution  for  any  of  the  issues  examined. 

In  each  conference,  workshop  groups  met  concurrently 
to  discuss  the  following  broad  au-eas: 

• Organization  and  Mamagement 

• Intergovernmental  Relationships 

• Financial  Mamagement 

• Programming  Process 

Each  workshop  was  assigned  a specific  set  of  questions 
within  these  au-eas,  and  the  findings  of  each  group  were 
presented  at  the  plenary  meetings  that  followed  the  work- 
shop sessions.  The  questions  used  by  the  pau-ticipants 
appeau-,  along  with  the  respective  resource  papers  prepared 
ais  background  material,  in  Pau-t  4 (Eastern  Conference)  amd 
Pau-t  5 (Western  Conference). 

The  format  was  the  same  for  both  the  Eastern  amd 
Western  conferences.  An  overview  paper  and  case  studies 
were  presented  in  a plenary  session.  Small  workshop  groups 
then  discussed  the  questions  on  state  highway  programming 
processes.  At  the  Eaistern  Conference,  the  perspectives  of 
citizens  groups  amd  county  amd  local  governments  were  also 
presented.  At  the  conclusion  of  each  conference,  a plenau-y 
session  was  held  so  that  each  workshop  group  could  present 
a summary  of  its  discussions. 

While  the  format  was  the  same  for  both  conferences, 
there  was  a marked  difference  in  the  approaches  taken  by 
the  participants.  At  the  Eastern  Conference,  the  discus- 
sions were  frequently  general  amd  philosophical.  At  the 
Western  Conference,  the  participants  took  a pragmatic, 
caise-specific  approach  in  responding  to  the  questions. 
Part  2 (Issues  and  Responses  in  Highway  Programming)  and 
Part  3 (Applications  of  the  Highway  Programming  Process) 
reflect  the  views  expressed  on  similar  issues  at  both  re- 
gional meetings. 
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PARTI:  SUMMARY 


The  pleiicLry  sessions  and  workshop  discussions — the  general 
views  from  which  are  summarized  here— revealed  that  the 
programming  process  operates  at  various  levels  of  uncer- 
tainty and  that  there  are  many  ways  to  accomplish  the 
desired  results.  There  is  a definite  relationship  between 
planning  and  the  programming  process.  Planning  in  the 
more  traditional  sense  should  not  be  ignored  for  the  needs  of 
short-term  programming,  and  a mechanism  should  be  found 
to  integrate  planning  into  the  process.  It  was  emphasized 
that  planning  cmd  programming  represent  a continuum,  not 
separate  activities,  although  each  has  its  specific  responsi- 
bilities: 

• Planning  identifies  system  requirements,  develops 
alternative  construction  amd  maintenamce  strat- 
egies, cind  allocates  costs  among  users. 

• Programming  allocates  resources  to  program  and 
projects  and  is  responsible  for  project  justification 
cmd  scheduling  project  development  activities. 

The  following  working  definition  of  programming 
emerged: 

Programming  is  the  explicit  amd  visible  process 
within  an  implementing  agency  by  which  manage- 
ment allocates  resources  amd  integrates  these  deci- 
sions into  the  project  delivery  process  of  the 
agency. 

A variety  of  programming  processes  were  described  in 
the  workshop  discussions  amd  in  the  resource  papers.  The 
most  effective  (i.e.,  workable)  processes  seemed  to  contain 
common  elements.  The  common  elements  found  in  these 
processes  au-e  grouped  below. 

ORGANIZATION  AND  MANAGEMENT 

1.  Authority,  orgamizational  responsibilities,  amd  deci- 
sion points  are  clearly  defined. 

2.  Lines  of  communication  are  cleatr,  and  there  is  a 
central  point  for  contact  amd  communication  with  the  staff 
and  the  public. 

3.  Management  is  accountable  for  aissuring  that  com- 
mitments aire  met. 

4.  A common,  consistent  data  base  is  used  to  identify 
needed  projects  and  develop  the  program. 

5.  Maintenamce  amd  construction  plans  and  strategies 
are  integrated. 

6.  A project  review  system  is  used  to  provide  infor- 
mation, monitor  schedules  amd  procedures,  chamt  progress, 
amd  identify  problem  areas. 

INTERGOVERNMENTAL  RELATIONSHIPS 
AND  PUBLIC  INVOLVEMENT 

1.  A cooperative  attitude  and  a close  liaison  ame 
maintained  with  the  legislature  amd  the  governor's  office 
regarding  strategic  plamning,  budgeting,  amd  resource  allo- 
cation. 

2.  Good  cooperation  exists  between  federal  amd  state 
agencies  at  adl  stages  in  the  process. 

3.  MPOs  and  local  governments  are  aissisted  in  devel- 
oping transportation  improvement  programs,  selecting  pro- 
jects, amd  seeing  that  projects  are  delivered  when  promised. 

4.  The  roles  of  citizen  and  interest  groups  are  cleau-ly 
defined,  amd  the  groups  have  access  to  information  and  input 
into  the  programming  process. 


5.  The  distribution  of  resources  is  based  on  the 
public's  perception  of  equity. 

6.  Potential  proponents  and  opponents  are  ident:f:ed 
and  involved  in  the  process  at  an  early  stage. 

7.  Points  in  the  programming  process  that  require 
coordination  amd  outside  review  are  identified  early. 

8.  Credibility  is  maintained  by  keeping  decision- 
makers, legislators,  amd  constituents  informed  of  the  alter- 
natives, their  effect  on  the  program,  available  resources, 
amd  the  consequences  of  program  decisions. 

FINANCIAL  MANAGEMENT 

1.  The  different  functions  of  programming  and  finan- 
cial management  are  closely  linked. 

2.  A core  of  stable  funding  on  which  maintenance  and 
construction  programs  may  be  developed  is  available. 

3.  Alternative  scenarios  are  developed  for  different 
funding  aissumptions,  and  a backlog  of  projects  that  can  be 
implemented  if  additional  revenues  materialize  is  mam- 
tained. 

4.  A close  surveillance  of  cash  flow  and  revenue 
foreceists  is  maintained,  and  a process  for  updating  esti- 
mates is  established. 

5.  A financial  mcmagement  and  review  system  is  used 
to  provide  project  cost  information  and  update  cost  esti- 
mates on  a periodic  basis  to  account  for  project  changes  and 
inflation. 

PROGRAMMING  PROCESS 

1.  The  process  is  dynamic  and  flexible  to  allow  for 
changes  in  revenues,  project  development  schedules,  and 
optional  federcd  funding. 

2.  Projects  cure  identified  by  evaluating  a combination 
of  current  roadway  condition  measurements,  traffic  service. 
£md  safety  problem  areas. 

^ The  criteria  and  standards  used  to  develop  pro- 
grams and  rcmk  and  select  projects  are  clearly  defmed. 
agreed  on,  and  communicated. 

/ A pavement  management  system  is  used  for  pre- 

diotiag  future  roadway  conditions. 

5.  A range  of  construction  and  maintenance  options 
cue  developed  and  alternative  strategies  are  alwavs  con- 
sidered. 

6.  Projects  are  group>€d  and  prioritized  by  accepted 
rational  criteria  rather  than  by  px>litical  criteria  or  funding 
mechanisms. 
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PART  2:  ISSUES  AND  RESPONSES 
IN  HIGHWAY  PROGRAMMING 


Workshop  participants  discussed  in  detail  the  major  issues 
affecting  programming  and  elements  of  an  effective 
process.  The  discussions,  which  are  summarized  in  this  pcirt 
of  the  report,  revealed  wide  differences  in  the  way  each 
state  approaches  programming  and  in  the  relationships 
among  various  levels  of  governments.  Mamy  of  these 
differences  are  due  to  such  things  as  the  orgcuiizational  and 
political  structure  in  each  state,  the  funding  mechanism,  the 
jurisdictional  responsibility  for  highways,  and  the  approval 
process. 

ORGANIZATION  AND  MANAGEMENT 

The  administrative  and  legislative  structure  of  a state 
determines  to  a large  extent  the  way  the  programming 
function  is  handled.  Regardless  of  the  way  it  is  organized, 
however,  a clear  definition  of  programming  is  necessary. 
Decision  responsibility  and  the  orgcuiizational  relationships 
of  the  programming  elements  need  to  be  clearly  delineated. 
Lines  of  communication  should  be  well  established  between 
the  district  offices,  the  programmers,  and  the  adminis- 
trator. 

Responsibility  for  some  highway  needs  analysis  and 
project  identification  can  be  decentralized  to  district 
offices  in  states  large  enough  to  support  administrative 
subdivisions.  The  feasibility  of  such  decentralization  is 
highly  dependent  on  the  organizational  structure  and  the 
type  of  project  being  considered.  Spot  improvements  and 
signing  cu-e  the  types  of  local,  small-scale  projects  that  may 
be  better  identified  in  the  districts,  where  the  staff  is  more 
familiar  with  actual  field  conditions  and  specialized  design 
staff  is  not  needed.  On  the  other  hand,  major  system 
improvements  emd  system  prioritization  are  probably  better 
considered  centrally,  cis  are  projects  that  require  more 
complex  technical  analysis,  since  it  is  usually  not  fecisible  to 
have  staff  with  duplicate  analytical  capability  in  several 
districts. 

Most  states  use  some  type  of  review  committee  to 
evaluate  projects.  The  effectiveness  of  these  groups  is 
determined  by  their  sensitivity  to  Vcirious  issues,  policies, 
and  concerns;  the  information  on  which  they  base  their 
judgments;  and  their  authority  in  selecting  projects.  An 
iterative  process  between  project  design  and  programming  is 
therefore  necessary  to  accommodate  changing  political  and 
financial  issues  and  concerns. 

Stcmdairds 

Although  traffic  and  safety  considerations  axe  major 
elements  in  setting  design  standards,  budgetatry  auid  other 
considerations  have  created  a desire  for  greater  flexibility 
in  applying  the  standards.  The  conferees  felt  there  is 
enough  flexibility  in  the  AASHTO  design  steuidards  to  ac- 
commodate different  functional  classifications  of  roadway 
for  new  construction;  however,  there  is  insufficient  flexi- 
bility in  applying  stamdards  for  rehabilitation  projects  that 
aire  more  prevalent  today. 

Currently  there  is  a move  to  incorporate  technically 
more  sophisticated  pavement  management  systems  into  the 
prograunming  process.  Severed  states  are  studying  pavement 
life  cycles  auid  doing  preventive  maintenance— to  treat  the 
facility  before  it  fails. 

Resource  Allocation 

Several  major  project  categories  compete  for  available 
resources,  including 


• Roadway  preservation 

• Bridge  rehabilitation 

• Safety  improvements 

• Capacity  and  traffic  flow  improvements 

• Economic  development 

• Pollution  reduction 

• System  completion  projects 

Although  allocation  among  these  categories  is  often  a 
political  decision,  some  states  use  a mathematical  formula 
to  achieve  their  objectives.  Sufficient  funds  cire  not 
available  for  all  needed  projects  in  this  period  of  limited 
financial  resources.  Further,  the  choice  of  allocating  funds 
for  a few  Icu-ge  projects  versus  memy  small  projects  poses  a 
problem.  Consequently,  it  may  be  better  to  spread  projects 
throughout  a state  rather  than  concentrate  resources  in  a 
few  high-cost  projects  even  though  they  may  be  necessau-y. 

Programming  decisions  need  to  consider  human 
resource  requirements  and  administrative  costs.  Staffing  is 
generally  not  quickly  adaptable  to  changes  in  program  needs 
because  of  such  factors  as  recruitment  difficulties,  special 
skill  requirements,  and  retraining  problems. 

Mcurketing  amd  Information  Flow 

Most  states  reported  having  some  type  of  public  information 
program;  however,  two  different  points  of  view  were  ex- 
pressed regarding  the  effectiveness  of  current  programs  in 
facilitating  the  flow  of  information  and  establishing  the 
credibility  of  the  state  department  of  transportation  (DOT). 
Several  states  felt  that  they  were  doing  an  adequate  job  and 
that  there  wais  no  need  for  improvement.  Others  said  that 
highway  professionals  in  general  did  not  feel  comfortable 
selling  their  programs  to  the  public,  but  that  they  were 
going  to  have  to  learn  better  techniques  for  reaching  the 
public  if  they  were  going  to  compete  successfully  for  funds. 
All  the  participating  states  agreed  that  good  media  contact 
is  essential  to  information  flow,  but  none  specified  current 
programs  that  aire  particulcu-ly  effective. 

Three  keys  to  maintaining  a good  relationship  between 
the  state  DOT  cuid  the  public  were  mentioned: 

• Develop  realistic  programs 

• Respond  to  public  input 

• Get  the  projects  done  when  promised 

The  public  should  be  involved  early  in  the  process. 

Objective  criteria  should  be  developed  and  presented  to  the 
public  through  the  media  and  at  heau-ings.  These  criteria 
can  be  based  on  items  such  ais  accident  data,  bridge  inven- 
tories, consultant  reports  on  highway  capacity,  safety,  and 
pavement  conditions.  Visual  aids  cam  be  effective  in  em- 
phasizing problem  ameas  such  ais  deteriorating  road  surfaces 
aind  bridges. 

INTERGOVERNMENTAL  RELATIONSHIPS 

All  aspects  of  programming  are  affected  by  the  degree  to 
which  the  legislature  is  involved  in  project  identification 
amd  prioritization.  In  some  states,  the  legislature  is  signifi- 
cantly involved  in  selecting  projects,  while  much  is  left  to 
the  discretion  of  the  administration  in  others.  TTie  trend, 
however,  is  toward  more  legislative  involvement  because 
the  legislature  is  frequently  concerned  with  the  effects  of 
changing  conditions  and  levels  of  tramsportation  investment. 
Furthermore,  it  is  expected  that  the  programming  process 
should  be  geared  to  respond  to  these  issues.  One  suggested 
approach  is  to  present  the  program  in  terms  of  alternative 
prograuns,  alternative  funding  levels,  system  condition,  amd 
impacts  of  funding  decisions  by  legislative  districts.  In 
seeking  appropriations,  the  state  highway  agency  frequently 
presents  a program  that  shows  totail  needs  amd  options  ac- 
compamied  by  a list  of  the  safety,  financial,  and  develop- 
mental consequences  associated  with  each  alternative. 
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Legislators  feel  that  they  need  some  control  of  the 
process  to  ensure  that  constituents  are  receiving  their 
share.  Good  communication  can  play  a major  role  in 
cissuring  legislators  that  resources  are  used  efficiently  amd 
that  projects  will  be  completed  as  planned.  Suggested 
approaches  include  periodic  presentations  and  annual  or 
semi-annual  field  trips  by  legislators  to  see  actual  condi- 
tions. 

Capital  improvement  programs  can  be  effectively  pre- 
sented to  the  legislature  in  several  ways:  by  geographic 
region,  fvmctional  class,  or  type  of  action  (preservation  of 
system,  new  construction).  While  no  framework  was 
selected  as  most  important,  flexibility  in  level  of  detail  and 
response  to  the  audience  were  considered  vital. 

The  costs  of  delayed  maintenance  need  to  be  conveyed 
to  the  legislature.  The  stcuidard  meuiner  is  to  present 
statistical  information  on  maintenamce  operations  in  the 
annual  budget  request. 

States  indicated  that  they  have  a better  chctnce  of 
incrceising  highway  taxes  if  local  governments  are  involved 
in  the  process.  And  if  local  governments  receive  a share  of 
revenues,  they  will  have  more  incentive  to  lobby.  As  a 
further  incentive,  the  local  government  share  of  new  taxes 
might  be  negotiated— a depeu-ture  from  the  traditional  split 
between  local  and  state  shares. 

Local  Involvement 

The  role  of  citizen  groups  ctnd  local  governments  in  project 
identification,  priority  setting,  and  evaluation  vau-ies  by 
state  and  by  locality  within  the  state.  There  was  genercil 
agreement  that  in  most  cases  the  metropolitcui  pieinning 
organizations  (MPOs)  play  an  effective  role  in  project 
selection.  It  w2is  also  agreed,  however,  that  the  state  should 
guide  project  definition  cind  that  the  local  agency  should  be 
responsible  for  the  amount  eind  type  of  citizen  participation. 
In  rural  areeis  without  formal  cirea  pieinning  agencies,  the 
state  should  deal  with  regions  as  intermediaries.  There  can 
be  a credibility  problem  at  the  local  level,  however,  if 
sufficient  funds  are  not  available  to  complete  local  projects 
once  they  have  been  established.  One  state  indicated  that 
there  is  an  advantage  to  having  state  legislators  serve  on 
the  policy  committees  of  the  local  planning  agencies. 

Equity 

Whether  taxpayers  receive  a proportional  share  of  benefits 
is  a troublesome  question.  The  consensus  Wcis  that  there  is 
no  precise  definition  of  equity  in  the  programming  context. 
Equity  is  a perceived  concept  in  which  the  officials  in  state 
legislature  and  local  government  and  the  public  feel  that 
they  are  getting  their  fair  share.  Representatives  of  some 
states  feel  it  is  necessary  to  use  geographic  formuleis  to 
apportion  resources,  while  others  feel  such  formulas  make  it 
much  more  difficult  to  deal  with  relative  priorities  and 
needs  that  might  be  greater  in  one  cirea  than  in  another. 
The  formulais  or  guidelines  for  dividing  funds  within  a state 
certainly  affect  the  equity  of  the  programming  process  amd 
the  ability  to  devise  a cost-effective  program.  While 
distribution  formulas  may  be  a necessity,  programmers  are 
in  favor  of  broad  policy  guidelines  rather  than  rigid  criteria 
to  govern  their  use.  The  federal  highway  program  objec- 
tives will  likely  continue  to  influence  most  state  resource 
allocations  amd  construction  program  emphases.  Equitable 
allocation  of  costs  among  users  and  other  direct  benefi- 
ciaries is  a growing  concern  at  aill  levels  of  government. 


FINANCIAL  MANAGEMENT 

Different  states  employ  different  finamcial  management 
systems— cash  flow,  encumbrance,  or  modified  accrual  for 
receipts  and  expenditures.  Regardless  of  the  system  em- 
ployed, the  programming  process  and  the  accounting  system 
should  be  linked  for  better  coordination.  The  project 


delivery  system  will  not  be  effective  otherwise.  Pro- 
grammers should  understand  the  accovmting  system,  and 
accounting  personnel  should  be  well  versed  in  the  pro- 
gramming process.  The  goal  should  be  a fiscal  system  that 
allows  flexibility  in  the  use  of  dollars  and  predictability  in 
fund  availability.  It  should  also  provide  for  public  account- 
ability. 

It  is  importamt  to  achieve  stability  in  funding  for 
highway  programs,  as  unpredictable  changes  foster  ineffi- 
ciency and  reduced  productivity.  The  legislature  should 
have  a better  understauiding  of  the  impacts  of  funding 
lapses. 

There  is  a trend  toward  seeking  financial  participation, 
especially  from  the  private  sector.  Although  such  partici- 
pation is  generally  a by-product  of  the  public  involvement 
process,  it  is  a legislative  requirement  in  some  states.  The 
private  sector  tends  to  act  more  quickly  than  the  public 
sector,  which  results  in  a mismatch  of  the  type  of  action 
that  each  participant  seeks  from  the  others. 

Revenue  amd  Cash  Flow  Forecasting 

The  ability  to  forecast  revenues  and  cash  flow  is  vital  to  the 
decisionmaking  process,  but  it  involves  a high  degree  -jf 
uncertainty,  especially  under  current  conditions.  These 
uncertainties  include: 

• Variation  in  federal  aid 

• Inflation 

• Fluctuating  gasoline  prices  suid  consumption 

• Declining  rate  of  new  vehicle  licensing 

The  assumptions  related  to  these  issues  should  be 
explicitly  defined  in  the  programming  process.  It  may  even 
be  desirable  to  develop  alternative  scenarios  based  on  such 
assumptions.  Cash  flow  requirements  should  be  forecast  on 
current  and  projected  commitments  of  money  for  all  con- 
struction projects,  maintenance,  and  other  operations  of  the 
highway  department. 

Cost  Estimating  and  Accounting  for  Inflation 

Project  delays  due  to  overprogramming  contribute  to  the 
credibility  problem  with  both  the  legislatures  and  the  public. 
It  is  important  to  develop  a system  that  provides  for 
accurate  project  cost  information,  accounts  for  inflation, 
and  allows  updating  on  a periodic  basis.  In  addition  to 
providing  financial  information,  the  system  should  accoun: 
for  the  progress  of  each  project  and  provide  a companson  of 
actual  progress  to  the  original  schedule. 

Top  management  can  also  approach  forecasting  changes 
in  the  rate  of  inflation  by  using  historical  trends  and 
construction  cost  indices  and  by  revising  the  estimates  as 
needed.  Long-term  inflation  forecasting  is  not  meaning fu, 
in  today's  climate  of  uncertainty. 

Project  upset  limits  are  an  important  tool.  Tb-v 
identify  a dollar  or  percentage  figure  that,  if  exceed'd, 
require  reevaluation  of  a project. 

Federal  Funding 

Congress  authorizes  money  for  multivear  pr.-grams.  but  the 
cinnual  appropriations  process  limits  the  amount  that  can  be 
spent  on  various  federally  funded  pr.'grams.  \ number  of 
consequences  result  from  these  federal  obligations!  c-  !ing 
limits: 


• States  frequently  cannot  meet  ov'trtritm'rts. 

• States  cut  funding  of  local  proiects. 

• States  need  to  be  prepared  for  rapid  trade-off  of 
projects. 

• States  need  to  change  priorities  to  take  advantac 
of  discretionary  federal  funds  that  are  made  ava-T 
able. 
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PROGRAMMING  PROCESS 

Programming  provides  information  on  which  transportation 
policy  choices  and  decisions  are  made.  The  programming 
process  should  be  flexible  to  accommodate  changes  in 
emphasis.  The  process  should  be  documented  and  based  on 
explicit  policies  and  needs. 

Planning  Input 

A systematic  approach  must  be  employed  in  identifying 
highway  sections  that  need  rehabilitation,  and  the  road 
inventory  is  the  most  common  method  used.  Such  an 

inventory  ranged  from  informal  field  surveys  to  a more 
formal  system  that  combines  a sufficiency  index  file  and 
mathematical  pavement  life  projections  verified  by  annual 
field  inspections. 

Good  engineering  practice  demands  that  alternative 
construction  and  maintenance  options,  as  well  as  design 
downscoping,  be  considered  for  all  projects.  A range  of 
options  should  be  provided  to  the  decisionmakers.  Some 
states  include  a value  engineering  clause  in  their  contracts. 
Such  a clause  allows  a project  to  be  modified  if  a more 
efficient  and  less  expensive  method  is  found.  Of  course,  the 
effects  of  alternative  standcirds  and  policies  may  affect  the 
department's  potential  liability  and  should  always  be  taken 
into  account  when  downscoping. 

Some  states  use  statewide  system  plcuining  techniques 
in  rural  areas;  however,  this  approach  is  generally  not  part 
of  the  programming  process  in  most  states.  The  MPOs  use 
systems  plcmning  techniques  in  order  to  meet  federal  re- 
quirements. Such  information  is  useful  in  the  state  pro- 
gramming process.  The  MPO  programming  process  provides 
input  into  the  FHWA  Section  105  program  euid  to  the  Trans- 
portation Improvement  Program  (TIP). 

Except  in  some  fast-growth  states,  very  little  long- 
range  planning  is  undertaken,  emd  existing  long-range  plans 
and  programs  are  being  scaled  back.  States  now  tend  to 
view  the  short  range  (six  yecir)  as  the  realistic  timeframe 
for  a program. 

Economic  conditions  amd  national  policy  considerations 
also  affect  the  process.  High  gasoline  prices  and  inflation 
affect  vehicle  miles  of  travel,  which,  in  turn,  affect  gaso- 
line tax  revenues.  Broad  policy  changes— such  as  increased 
emphasis  on  urban  revitalization  or  attempts  to  limit  urban 
sprawl— impact  the  programming  process. 

Project  Rcinking  and  Selection 

Technical  emd  engineering  criteria  weigh  heavily  in  the 
process  of  setting  project  priorities,  but  other  factors  also 
need  to  be  considered.  The  rcuiking  procedure  should 
accommodate  public  and  political  considerations  such  aus 
economic  development,  coordination  with  other  work,  avail- 
able funds,  amd  the  human  resources  available  for  the  work. 

The  availability  of  funds  often  determines  the  sizes  aind 
types  of  project  to  be  selected;  that  is,  financial  constraints 
aire  now  making  it  necessary  to  select  less  expensive  alter- 
natives. The  criteria  used  in  selecting  projects  should 
therefore  go  beyond  standards  reflecting  the  condition  of 
the  systems. 

Project  selection  involves  the  trade-off  of  different 
objectives.  Analytical  methods  or  priority  programming 
systems  can  be  used  to  present  the  information  in  a rational 
mcuiner,  categorize  and  catalogue  data,  emd  identify  the 


effects  of  different  alternatives.  Some  computer  tech- 
niques can  also  provide  display  graphics  to  illustrate  the 
effects  of  different  program  or  project  alternatives  to 
legislators  and  to  the  public.  Although  such  techniques  assist 
program  managers  in  making  good  decisions,  their  use 
cannot  replace  management  judgment  when  studying  the 
impacts  of  one  action  against  the  other. 

Life-cycle  pavement  analysis  is  a good  technique  for 
determining  future  rehabilitation  requirements  and  for 
mecisuring  the  cost-effectiveness  of  each  type  of  improve- 
ment, such  as  determining  whether  resurfacing  or  rehabil- 
itating a road  is  sufficient  or  whether  the  surface  is 
sufficiently  deteriorated  to  warrant  upgrading  or  recon- 
struction. Pavement  mcmagement  systems  or  pavement 
serviceability  indexes  can  identify  when  a section  of  high- 
way is  eligible  for  either  reconstruction  or  rehabilitation 
work,  which  is  then  verified  by  field  inspections.  However, 
in  order  to  spread  limited  funds  over  as  many  miles  of  road 
as  possible,  many  states  are  performing  the  least  amount  of 
work  necessciry  to  keep  a roadway  serviceable. 

The  necessity  for  justifying  projects  on  their  own  merit 
hcis  affected  the  traditional  planning  and  programming 
process.  System  preservation  and  rehabilitation  is  the 
priority  objective  at  this  time;  the  traditional  view  of  major 
system  expansion  and  improvement  is  no  longer  financially 
possible.  However,  there  is  a continuing  need  for  a system- 
wide,  case-by-case  analysis  of  capacity  improvements, 
safety  improvements,  cind  improvements  that  address  other 
objectives.  One  important  concern  is  whether  a facility 
should  be  rehabilitated  without  attempting  to  bring  it  up  to 
full  safety  standards. 

Categorical  federal-aid  funding  has  a major  effect  on 
program  emphasis  and  priority  decisions.  Traditionally, 
some  decisions  are  being  made  based  on  the  funding  source 
rather  than  relative  need. 

Project  Scheduling  and  Monitoring 

It  wats  agreed  that  there  is  a need  for  a dynamic  scheduling 
process.  Scheduling  is  an  important  part  of  the  pro- 
gramming process,  amd  it  is  particulairly  important  when  the 
letting  schedule  is  set.  Some  states  allow  districts  to 
administer  projects  and,  consequently,  officials  at  the  cen- 
tral office  level  au-e  not  made  awaire  of  slippages  and 
inflated  project  costs.  Engineers'  estimates  aire  sometimes 
not  made  public. 

Preconstruction  manpower  availability  is  a critical  fac- 
tor in  the  program  development  process,  particularly  in  the 
states  where  there  have  been  dramatic  manpower  decreaises 
in  the  paist  decade. 

Some  states  use  very  sophisticated  computer-based 
scheduling  techniques,  while  others  use  less  formal  ap- 
proaches. There  is  a need  to  group,  or  batch,  projects 
rather  than  rank  them  in  a specific  order  for  initiation.  The 
project  priority  list  is  not  affected  by  slippages,  but  it  could 
result  in  delays  to  some  of  the  projects  on  the  list.  There 
should  be  flexibility  in  the  process  to  respond  to  a vau-iety  of 
factors  that  affect  scheduling. 

Many  good  programming  procedures  are  currently  being 
used  by  states  throughout  the  country,  and  documentation 
and  examples  of  many  of  these  techniques  are  available. 
Dissemination  of  reports  and  summau-ies  outlining  these  pro- 
cedures may  generate  a profitable  technical  exchange. 
Consequently,  a compendium  of  state  programming  activ- 
ities and  techniques  would  be  helpful. 


PART  3:  APPLICATIONS  OF  THE 
HIGHWAY  PROGRAMMING  PROCESS 


The  conference  workshops  generated  the  case  examples  of 
different  programming  approaches  and  techniques  described 
below.  They  illustrate  the  way  the  process  works  in 
different  states. 

ORGANIZATION  AND  MANAGEMENT 

The  Maryl2ind  DOT  hcis  a 6-year  consolidated  transportation 
program,  which  is  updated  every  year.  The  program  is 
developed  by  the  State  Highway  Administration  Office  of 
Plaiming  and  Preliminary  Engineering  based  on  fund  alloca- 
tions amd  a policy  framework  established  by  the  Secretary  of 
Transportation.  The  program  is  submitted  by  the  State 
Highway  Administrator  to  the  Secretary  of  Transportation 
whose  staff  coordinates  the  submissions  into  a consolidated 
program.  The  Secretary  then  approves  the  total  program 
for  submission  to  the  governor  and  the  general  assembly. 

Beginning  in  1978,  the  Wisconsin  Department  of  Trans- 
portation developed  and  implemented  a highway  investment 
programming  process,  which  wcis  used  in  preparing  6-yeam 
highway  programs.  The  department  updates  its  program 
every  2 yeairs  and  will  expand  its  scope  to  cover  all  modes. 

The  programming  activity  in  Florida  is  done  in  the 
Division  of  Administration,  which  includes  the  Comptroller's 
Office,  the  Data  Processing  Office,  and  the  Programming 
and  Budget  Office.  All  financial  activities  have  been 
grouped  into  one  unit  in  am  effort  to  coordinate  activities 
more  effectively.  Information  flows  from  programming  to 
project  planning,  which  pulls  the  two  functions  together  and 
thereby  ensures  that  feasibility,  cost,  amd  environmental 
concerns  will  be  considered  ais  projects  are  platnned. 

Recently,  in  a major  organization  restructuring,  the 
Pennsylvania  Department  of  Trauisportation  shifted  from  its 
traditional  allocation  approach  of  trauisportation  program- 
ming to  am  integrated,  organizational  approach.  This  re- 
structuring was  accompamied  by  a pauadlel  realignment  of 
fiscal  and  systems  management  functions.  Program  pri- 
orities and  key  programmatic  decisions  au'e  now  made 
through  the  Program  Management  Committee  chaired  by 
the  Secretary  amd  comprised  of  the  depau-tment's  nine  top 
managers.  Fiscal  implications  are  amalyzed  by  the  Center 
for  Fiscad  and  Systems  Management.  Programs  aire 
developed  by  the  newly  created  Center  for  Program  Devel- 
opment and  Management,  which  develops  and  presents  op- 
tions to  the  Program  Management  Committee.  The  entire 
process  is  monitored  amd  managed  through  a computerized 
management  information  system  maintained  by  the  Center 
for  Fiscal  and  Systems  Management.  The  primauy  products 
of  the  system  are  quarterly  letting  schedules,  and  1-,  4-,  and 
12-year  programs.  The  12-year  program  is  required  by  law 
and  updated  every  2 years;  quarterly  letting  schedules  are 
set,  and  the  1-  and  4-yeeU-  programs  aie  updated  contin- 
ually. 

Colorado  has  a procedural  guide  that  sets  forth  the 
organizational  responsibilities  for  its  5-yeau-  program.  Pro- 
jects are  selected  by  the  District  Engineers  of  the  6 
engineering  field  districts  around  the  state  and  cue  reviewed 
by  a 7-man  construction  budget  committee.  They  must  be 
approved  by  both  the  executive  director  and  the  highway 
commissioner.  Utah's  written  procedures  define  the  organi- 
zational units  responsible  for  the  various  eispects  of  highway 
programming;  a 5-member  transportation  board  approves 
proposed  projects. 

In  Arizona,  programming  procedures  are  written  into 
the  law.  A priority  planning  committee  develops  both  the 
rating  formula  and  the  5-year  program.  The  program  must 
be  approved  by  the  Highway  Board,  and  written  justification 
to  the  governor  is  required  before  any  change  can  be  made 
once  projects  are  approved.  The  Nevada  programming 


process  is  also  under  statutory  law,  but  procedures  are 
somewhat  less  formal.  Each  program  area  prioritizes  its 
own  projects.  The  tentative  work  plan  is  then  sent  to  the 
board  of  directors  and  to  the  legislature.  Board  approval  is 
required  before  projects  Ccin  be  added  or  subtracted.  Funds 
are  allocated  by  a programming  division  that  follows  broad 
goals. 

Other  states  reported  less  formal  procedures.  The 
Governor's  Transportation  Function  Plan  is  used  as  the  bcisis 
of  the  highway  program  in  Hawaii.  Districts  recommend 
projects,  which  are  then  selected  jointly  by  the  program 
office  and  the  chief  engineer.  The  list  is  then  submitted  to 
the  director  of  transportation  for  approval.  In  Arkcmsas,  the 
various  divisions  submit  projects  for  inclusion  in  the 
program.  Priorities  are  established  in  a round-table  discus- 
sion, and  conflicts  are  resolved  in  weekly  meetings  held  with 
the  divisions.  Funds  for  each  type  of  project  are  allocated 
by  the  chief  engineering  and  programming  officer.  Final 
decision  on  the  program,  however,  is  the  responsibility  of 
the  Highway  Commission. 

The  states  stressed  that  adequate  financial  information, 
good  communication,  cuid  a clear  definition  of  authority 
were  essential  to  a successful  programming  process.  It  was 
agreed  that  the  person  in  charge  should  be  a good  communi- 
cator, a facilitator,  cmd  one  who  knows  how  to  use  authority 
carefully.  Timeliness  seemed  to  be  an  area  of  particular 
concern,  cmd  several  states  felt  that  individuals  should  be 
held  accountable  for  maintaining  projects  on  schedule.  Ok- 
lahoma suggested  reporting  as  a means  of  establishing 
accountability. 

Project  review  procedures  vary  considerably.  Most 
participating  states  have  a formal  review  process,  although 
not  all  have  cm  established  committee.  The  use  of  formal 
criteria  depends  on  the  type  of  project.  Reviews  are 
governed  more  by  generally  accepted  standards  than  by 
specific  criteria. 

Many  states  reported  using  multiple  data  bases  for 
program  development,  project  selection,  project  award,  cmd 
financial  projections.  However,  they  saw  this  as  a problem 
in  establishing  project  priorities.  Iowa  hcis  solved  the 
problem  of  integrating  data  sources  by  centralizing  the 
responsibility  for  project  award  and  by  using  a common  data 
base  for  all  highway  amd  transportation  analysis. 

Defining  Needs  and  Alternative  Options 

The  states  discussed  the  different  types  of  planning  inputs 
that  are  useful  in  developing  programs.  Arizona,  Iowa, 
Hawaii,  and  New  Mexico  were  among  the  states  that 
reported  using  needs  studies.  As  input  to  program  develop- 
ment, Marylemd  uses  a statewide  needs  inventory,  the 
results  of  systems  planning  by  the  MPOs  and  master  plan- 
ning by  the  local  entities,  and  the  input  from  local  elected 
officials.  The  participants  maintained  that  the  most  effec- 
tive approach  in  seeking  legislative  appropriations  combines 
both  the  identification  of  needs  and  the  presentation  of  a 
capital  program  that  will  fit  within  a state's  financial 
resources. 

A number  of  states  said  that  they  no  longer  use 
traditional  need  evaluation  methods  emd  that  their  criteria 
and  standards  have  been  modified.  The  trend  now  is  to  base 
needs  on  system  preservation,  cmd  some  state  DOTs  have, 
therefore,  returned  to  the  older  method  of  measuring  road 
conditions  visually  in  order  to  allow  for  unquantifiable 
factors  in  the  assessment.  Wisconsin  specifically  avoids  the 
needs  study  approach  of  defining  deficiencies  solely  in  terms 
of  traditional  highway  stemdards.  It  recognizes  that,  as  a 
practical  matter,  definitions  of  need  and  deficiency  vauy 
from  time  to  time  based  on  a number  of  factors,  including 
public  acceptability  of  existing  conditions,  cost  of  improve- 
ments, and  revenue  availability.  Nevada  said  that  its 
20-year  needs  study  became  known  as  a "wish  list"  and  that 
it  now  uses  shorter-range  planning  techniques,  such  as 
deteriorating  rates  for  pavements  by  geographic  areas. 
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Other  states  reported  the  use  of  longer-range  studies  as 
input  to  their  state  programs.  Washington  said  that  the 
basis  for  its  program  is  a 12-year  plan  that  identifies 
specific  work  that  must  be  done,  but  individual  projects  are 
not  identified  in  the  request  to  the  legislature.  In  Hawaii, 
each  county  is  responsible  for  a 15-year  land  use  plan.  In 
Arizona,  corridor  studies  are  used  to  identify  long-term 
needs.  Nevada  uses  a 12-year  pleui  to  advemce  projects. 

The  states  generally  agreed  that  analysis  of  the  impacts 
of  alternative  programs  would  be  useful,  but  most  said  they 
do  not  have  or  are  only  acquiring  the  ability  to  do  so. 
Suggested  approaches  included  assessment  of  various  levels 
of  funding  at  different  standeirds  and  levels  of  service. 

There  was  some  discussion  regarding  resource  alloca- 
tion among  program  options.  States  reported  using  many 
different  criteria,  but  most  seemed  to  involve  a statewide 
system  standard,  program  categories,  and  the  use  of  geo- 
graphic boundaries.  Matching  resources  to  program  options 
was  generally  seen  as  an  exercise  of  subjective  judgment. 
Available  analytical  tools  are  just  a beginning,  and  any 
results  from  their  use  must  be  tempered  by  subjective 
considerations  and  the  public's  desires.  New  Mexico  said 
that  its  constituents  were  more  interested  in  equitable 
distribution  of  projects  rather  than  of  funds,  and  it  was 
important  to  show  that  the  program  responded  quickly  to 
the  most  critical  needs  of  an  area. 

The  participants  discussed  different  strategies  used  by 
the  states  to  make  adjustments  when  funds  were  increased 
or  decreased.  Nevada  "overprograms"  by  identifying  alter- 
native projects  in  case  some  projects  are  not  developed  or 
additional  funds  become  available;  early  projects'  are  the 
ones  with  the  highest  priority  and  there  is  consequently 
some  room  for  slippage  if  funds  are  short.  Arizona  uses 
shelf  projects  if  fimds  become  available;  Wcishington  calls  in 
consultants  to  help  with  unexpected  plan  preparation.  Wis- 
consin had  been  able  to  develop  an  expanded  program  when 
funds  unexpectedly  became  available  after  a chcinge  in  state 
administration.  By  using  the  data  in  its  well-developed 
deficiency  and  project  summary  files,  it  was  able  to  make 
program  choices  and  necessary  adjustments  within  a few 
weeks. 

Although  some  states  said  that  in  the  past  they  over- 
programmed projects  to  handle  additional  funds,  they  did 
not  recommend  this  approach.  Many  states  said  they  have 
stcuid-by  projects  to  add  if  additional  funds  become  avail- 
able cmd  some  projects  that  can  be  reduced  or  eliminated  if 
funds  are  short. 

Marketing  and  Information  Flow 

A number  of  states  said  that  they  hold  public  meetings  to 
disseminate  information  and  gain  support  for  their  pro- 
grams. Others  felt  that  meetings  conducted  by  officials 
were  an  importeint  mecms  of  demonstrating  the  agency's 
responsiveness  to  the  public  and  establishing  credibility 
while  still  others  felt  that  such  meetings  were  ineffective. 
They  found  that  people  who  attend  public  meetings  gener- 
ally represent  special  interest  groups  and  that  the  views 
expressed  are  therefore  not  a reliable  cross  section. 

In  Maryland,  the  Secretary  of  Transportation,  the  State 
Highway  Administrator,  and  key  staff  visit  the  state's  23 
counties  and  the  City  of  Baltimore  every  year  after  the 
draft  program  is  published  but  before  it  becomes  final.  The 
purpose  of  these  meetings  is  to  review  all  projects,  to 
discuss  whether  the  department  has  lived  up  to  its  commit- 
ments of  the  pcist  year,  to  solicit  local  views,  to  determine 
whether  there  have  been  any  changes  in  local  priorities,  and 
to  get  comments  and  criticisms  from  local  officials.  These 
meetings  are  am  important  step  in  ensuring  that  the  depau-t- 
ment's  programs  are  responsive  to  policies,  plams,  amd  pri- 
orities throughout  the  state  amd  in  soliciting  support  from 
elected  officials.  The  final  program  is  based  on  the  draft 
program  amd  any  adjustments  made  as  a result  of  the  tour. 

A few  states  mentioned  other  types  of  activities  to 
gather  amd  disseminate  information.  In  Iowa,  10  citizen 


advisory  councils  provide  public  input  and  liaison.  Arizona 
has  a Transportation  Action  Program  in  which  a group  tours 
the  small  communities  to  identify  areas  in  need  of  tramspor- 
tation  improvements.  Texas  also  has  a local  outreach 
program— a public  relations  person  in  each  district  to  sound 
out  local  views  and  disseminate  information. 

A few  states  said  they  had  used  consumer  surveys. 
Nevada  aisked  its  counties  to  conduct  a survey  concerning 
tax  increases.  Arizona  sent  out  a survey  to  ask  for 
assistance  in  identifying  what  is  needed.  Arkansas  used  one 
of  the  universities  to  conduct  a survey  of  citizen  views  of 
the  state  DOT. 

Some  specific  suggestions  were  made  on  ways  the  state 
DOTs  could  reach  the  public  and  local  agencies: 

• Mini-reports  or  memos  could  be  distributed  to 
managers  of  local  agencies  to  inform  them  of 
current  issues,  problems,  and  the  status  of  pro- 
jects. 

• In  urban  cueas,  MPOs  could  be  used  as  a sounding 
board. 

• A business  visitation  program  could  be  initiated  to 
meet  with  key  executives  amd  open  new  avenues  of 
communication. 

• The  state  DOT  could  publish  amnual  reports  sum- 
marizing the  various  projects. 


INTERGOVERNMENTAL  RELATIONSHIPS 

In  some  states,  such  as  Iowa,  Nevada,  and  Arkamsas,  involve- 
ment of  the  state  legislature  in  programming  is  very 
limited.  Other  states  reported  maintaining  very  close 

relationships  with  their  legislatures.  In  Marylamd,  the 
legislature  receives  the  highway  program  each  year  as  an 
informational  document  that  supports  the  budget  request. 
Recent  legislation  mamdates  that  the  program  and  budget  be 
directly  tied  to  each  other  to  ensure  that  legislative  actions 
on  the  budget  will  have  a direct  bearing  on  the  approved 
program.  The  Hawaii  DOT  budget  is  submitted  to  a 

legislative  committee  along  with  a detailed  explanation  of 
why  the  funds  are  required.  In  Arizona,  staff  are  available 
to  assist  in  developing  legislation.  Involvement  of  the 
Washington  state  legislature  is  prescribed  by  law;  the  legis- 
lature approves  the  6-year  plan  and  provides  the  appropria- 
tion, although  it  does  not  approve  the  budget. 

Colorado  reported  that  it  weis  concerned  about  its 
credibility  with  the  state  legislature,  which  it  is  trying  to 
improve  through  a comprehensive  program  that  includes 
legislative  field  trips.  Iowa  has  encouraged  transportation 
liaisons  for  each  U.S.  senator  and  representative,  emd  the 
new  transportation  director  in  Nevada  is  working  to  estab- 
lish better  communications  with  the  state  legislature.  In 
Utab,  the  state  legislature  is  becoming  more  involved 
through  the  funding  of  special  projects. 

The  states  generally  acknowledged  that  federal  funding 
categories,  especially  obligation  ceilings,  greatly  affect  the 
level  amd  emphasis  of  state  programming,  but  none  of  them 
advocated  losing  federal  aid  to  maintain  state  priorities. 
New  Mexico  suggested  that  the  states  could  increaise  their 
flexibility  if  they  set  goals  to  meet  their  own  needs, 
selected  their  projects,  amd  then  looked  through  the  federal 
funding  categories  to  match  the  projects. 

Mamy  states  said  they  aire  involved  in  federal-aid  pro- 
gram development  for  primaury  roads  amd  Interstates,  but 
take  the  "hands  off"  approach  to  urban  programming,  which 
is  generally  done  by  the  MPOs  and  integrated  into  state 
Section  105  programs.  No  specific  problems  with  TIPs  were 
reported,  although  several  states  mentioned  that  they  often 
overprogram  TIPs  or  Section  105  programs  for  flexibility,  to 
accommodate  local  needs,  and  to  replace  project  dropouts. 

The  participamts  agreed  that  consistency  with  local 
plams  amd  programs  is  important,  but  they  generally  felt  that 
coordination  committees  have  limited  value.  They  stated 
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that  such  committees  could  be  useful  for  developing  alloca- 
tion formulas  and  perhaps  for  developing  approval  methods. 

FIN.ANCIAL  M.^NAGEMENT 

Most  of  the  participating  states  said  they  operate  on  a cash 
basis,  although  Wisconsin  uses  the  encumbrance  method. 
Some,  such  as  Arizona  and  Hawaii  (because  of  bond  funding), 
try  to  maintain  a cash  surplus;  others,  such  as  Utah,  try  to 
stay  as  close  to  a zero  cash  balance  as  possible.  Only 
Nevada  reported  being  on  em  accrual  basis. 

Revenue  and  Cash  Flow  Forecatsting 

Many  states  said  they  used  trend  analysis  combined  with 
model  projections  to  forecast  revenues  and  that  they  base 
ceish  flow  projections  on  historical  records.  However,  they 
reported  using  a variety  of  approaches  for  forecasting  such 
things  as  inflation,  rates  of  growth,  and  fuel  consumption. 
Computer  models,  "black  boxes,"  cind  manual  procedures 
were  mentioned,  although  some  states  reported  unsuccessful 
results.  Participants  stressed  the  importance  of  quarterly 
reviews  to  assess  the  validity  of  the  forec2ists. 

Florida  described  some  of  the  disadvantages  of  cash 
flow  management.  The  major  problem  is  obtaining  needed 
flexibility,  which  is  available  only  in  such  funds  as  the  state 
gasoline  tax  fund,  at  least  to  state  transportation  agencies. 
Federal  aid  comes  to  the  states  on  a reimbursement  basis 
for  work  already  done  and  paid  for  and  is  controlled  at  the 
federal  level  on  the  accrual/encumbrance  basis.  Not  only 
are  payments  to  contractors  usually  made  from  state  funds 
(with  subsequent  reimbursement  from  the  federal  govern- 
ment), but  the  state  matching  share  must  be  available  when 
required  to  match  the  federal  share  at  the  time  payments 
are  made  to  contractors.  Although  regularly  apportioned 
federal  funds  are  somewhat  predictable,  except  during 
periods  where  new  transportation  acts  are  under  develop- 
ment, the  discretionary  and  "grab  bag"  nature  of  some 
federal  programs  causes  financial  management  under  cash 
flow  to  be  extremely  dynamic,  with  significemt  changes  to 
the  plan  occurring  almost  on  a daily  basis.  Even  state 
gasoline  tax  fimds  are  subject  to  state  categories  and  other 
constraints  that  may  prevent  cash  flow  management  or  at 
least  make  it  more  difficult. 

Pennsylvania  has  recently  switched  from  a bond  fi- 
nancing approach  to  cash  financing.  Ceish  flow  management 
techniques  have  been  instituted,  eind  cash  flows  are  now 
projected  Z yeeirs  in  adveuice. 

PROGRAMMING  PROCESS 

States  have  developed  different  ways  to  be  flexible,  al- 
though tight  manpower  heis  eliminated  some  of  their  flexi- 
bility. Breaking  projects  into  small  parts  increases  flexi- 
bility because  the  phases  can  be  moved  faster.  Over- 
programming is  common  and  allows  for  slippage,  and  many 
states  program  additional  projects  that  can  be  implemented 
if  additional  funds  become  available.  Nevada,  however,  has 
found  that  this  requires  an  excessive  amount  of  funds  smd 
has  thus  reduced  the  number  of  additional  projects.  Iowa 
breaks  projects  into  small  parts  and  develops  those  that 
might  qualify  for  discretionary  funds,  but  it  reports  that 
manpower  hais  become  a problem. 

Establishing  Priorities 

The  states  reported  many  different  ways  of  measuring 
current  conditions  as  a first  step  in  establishing  priorities. 
New  Mexico  said  that  it  studies  average  daily  traffic  (ADT), 
accident  rates,  pavement  strength,  geometries,  functional 
class,  and  capacity  and  then  applies  other  socioeconomic 
factors  to  identify  projects  for  implementation.  Methods 
used  by  other  states  include  skid  measurements  and  visual 
observation  of  cracking,  patching,  and  rutting. 


There  was  some  discussion  of  threshold  values  that 
identify  project  need.  The  participants  agreed  that  consis- 
tency is  the  key.  Oregon  uses  a pictorial  method  that 
ensures  statewide  consistency  in  condition  ratings. 

Most  states  said  that  they  have  clearly  defined  criteria 
for  establishing  priorities  and  initiating  highway  projects.  A 
number  of  them  have  very  formal  systems  that  use  criteria 
established  in  pavement  management  systems  and  safety 
programs.  Washington  maintains  an  inventory  of  the  entire 
highway  system  and  determines  a statewide  priority  array 
based  on  factors  such  as  volume/capacity  ratio  (V/C),  bridge 
conditions,  pavement  condition,  and  hazard  ratings.  Iowa 
uses  sufficiency  ratings  (a  rating  of  50  would  trigger  the 
project,  but  20  is  the  programming  point),  pavement  condi- 
tion ratings  (3.0  PSI  on  the  Interstate  would  trigger  the 
project),  zind  FHWA  bridge  ratings  criteria.  Arizona  uses  a 
pavement  management  system  and  a construction  rating 
system  that  rates  all  road  mileage  according  to  12  factors. 

Majylamd  uses  technical  criteria— safety  hazcirds,  struc- 
tural condition,  smd  service  levels— but  uses  these  criteria 
differently  in  evaluating  various  kinds  of  projects.  The  role 
of  technical  measures  in  determining  priorities  is  very  high 
for  projects  that  are  based  on  safety  and  structural  criteria. 
ITie  State  Highway  Administration  hcis  a variety  of  quanti- 
tative measures,  formulas,  and  standcirds  to  determine 
which  safety  projects  and  which  structural  projects  are  the 
most  critical  and  should  receive  the  highest  priority.  In 
comparison,  projects  based  on  service  levels  are  affected  to 
a moderate  extent  by  technical  measures.  Priorities  for  the 
secondary  highway  program  are  treated  as  matters  of  policy 
under  state  law,  which  stipulates  that  the  department  must 
undertake  secondciry  highway  projects  in  the  order  estab- 
lished by  elected  officials. 

Marylemd's  system  for  establishing  priorities  also  uses  a 
breakdown  based  on  project  type,  roadway  category,  and 
funding.  Highway  maintenance  hcis  top  priority  within  the 
operating  program.  Minor  capital  improvements  involving 
resurfacing,  safety,  traffic  control,  and  bridge  rehabilitation 
have  the  highest  priority  claim  on  capital  funds.  Comple- 
tion of  Interstate  gap  sections  is  next  in  priority,  followed 
by  major  capital  projects  to  improve  capacity  and  safety  on 
the  states's  primary  and  secondary  systems. 

Wisconsin  uses  its  computer  information  system  in 
developing  program  priorities  and  alternatives.  Deficiency 
data  provide  original  input  to  the  system.  These  data 
include  surface  age  and  pavement  condition,  accident  rates 
and  occurrences,  volume-to-capacity  ratios,  percent  no- 
passing zones,  and  other  geometric  emd  structured  criteria. 
From  this  file,  a series  of  deficiency  reports  are  produced, 
summarizing  the  extent  and  severity  of  various  deficiencies 
statewide  and  by  district,  functional  class,  etc.  Once  the 
screening  of  deficiencies  in  the  state  highway  system  is 
completed,  alternative  improvement  projects  are  developed 
for  those  segments  judged  most  deficient.  Emphasis  is 
placed  on  those  segments  with  safety,  geometric,  cind  ca- 
pacity deficiencies  that  also  require  surface  renewal  within 
the  6-year  period.  The  minimum  improvement  alternative 
for  each  segment  is  resurfacing  or  resurfacing  with  the 
minimum  structural  renewal  necessary  to  support  a new 
surface.  Depending  on  the  severities,  higher  levels  of 
improvement  vary  from  minor  reconditioning  projects  to 
major  reconditioning,  reconstruction,  ^md  major  projects  on 
new  alignments.  The  alternatives  also  vary  according  to 
the  program  parameters  assumed  (overcdl  revenue  level, 
allocation  of  revenue  by  district,  subprogram  emphasis, 
etc.).  Data  on  the  key  design  elements,  potential  impacts, 
cost  estimates,  and  schedule  are  collected  and  placed  in  a 
computer  file,  which  could  be  cross  referenced  with  the 
deficiency  data  file  to  produce  summaries  of  the  defi- 
ciencies addressed  by  different  sets  of  projects  and  pro- 
grams, Some  consideration  is  given  to  specifving  relativelv 
rigid  rules  or  priority  thresholds  (e.g.,  accident  rate  above  a 
specified  level,  etc,)  for  projects  proposed  for  higher-level 
improvements.  However,  subject  to  meeting  surface  re- 


8 


newal  goals,  districts  au-e  given  wide  latitude  to  set  pri- 
orities within  set  dollar  allocations. 

Other  states  reported  using  less  formal  systems. 
Hawaii  uses  sufficiency  ratings  and  visual  inspection.  In 
Colorado,  projects  cure  identified  by  districts,  but  this  is 
likely  to  change.  The  Department  of  Highways  is  developing 
a system  to  identify  projects  on  a statewide  basis  by 
assessing  needs  and  getting  district  input. 


None  of  the  states  said  that  they  have  defined  minimum 
standards  for  the  public.  They  feel  that  public  perception  of 
acceptable  minimum  standards  is  too  subjective  and  varied. 
It  was  felt  that  there  would  also  be  a conflict  between  the 
technical  minimum  stauidard  and  the  public's  perception  of 
what  an  appropriate  standard  should  be. 


PART  4:  EASTERN  CONFERENCE 


ISSUES  ADDRESSED 


Management  Issues 

1.  Organizational  Approach 

a.  Can  needs  analysis  and/or  project  identifica- 
tion be  decentralized  to  the  districts?  Which 
programs  should  be  developed  centrally  to 
cissure  system  continuity  and  reflect  statewide 
requirements? 

b.  Some  states  are  setting  up  formal  project 
review  committees  to  evaluate  each  proposed 
project  and  decide  which  of  the  alternative 
solutions  should  be  selected.  How  well  does 
this  procedure  work?  Are  there  formal  cri- 
teria for  making  decisions? 

c.  How  do  you  fit  the  programming  functions  into 
the  organizational  structure  so  that  there  are 
good  lines  of  communication  emd  clear  defini- 
tions of  responsibility? 

2.  Legislative  Involvement 

a.  The  legislature  wants  to  know  what  may 
happen  under  different  conditions  and  levels  of 
transportation  investments.  How  Ccin  you 
develop  the  programming  process  to  respond 
to  the  what-if  questions? 

b.  How  do  you  assure  the  legislature  that  re- 
sources are  being  used  efficiently  cuid  that 
projects  will  achieve  their  objectives? 

c.  What  role  does  the  legislature  play  in  project 
identification  and  prioritization? 

d.  In  seeking  appropriations,  which  approach  is 
more  effective,  the  identification  of  total 
needs  or  the  presentation  of  a proposed  capital 
program  that  is  realistically  constrained  by 
staff  workload  cind  schedule  factors? 

e.  How  should  capital  programs  ctnd  needs  be 
presented  to  the  legislature,  e.g.,  grouped  ac- 
cording to  preservation  and  betterment,  geo- 
graphic region,  or  function? 

f.  How  do  you  identify  for  the  legislature  the 
costs  of  delayed  maintenance? 

g.  Since  in  most  states,  county  and  local  govern- 
ment share  in  highway  user  tax  revenues,  what 
role  should  local  government  highway  pro- 
grams play  in  the  state's  approach  to  the  legis- 
lature for  additional  highway  resources? 

3.  Local  Involvement 

a.  What  roles  do  citizen  groups  and  local  govern- 
ments play  in  project  identification,  setting 
priorities,  and  evaluation  of  alternatives  for 
developing  local  TIPs  and  state  programs? 


b.  What  the  public  does  not  understand  they 
usually  will  not  accept.  Hov/  do  you  define 
needs  or  projects  so  that  the  public  will  accept 
your  criteria? 

c.  How  much  should  evaluation  procedures  de- 
pend on  measurable  engineering  data  auid  on 
local  desires  or  complaints? 

4.  Equity 

a.  Highway  programs  must  ultimately  be  based 
on  some  attempt  at  equity.  How  do  you  define 
equity?  In  terms  of  equity,  how  do  you  decide 
whether  to  allocate  resources  based  on  traffic, 
economic  development,  population,  geographic 
area,  opposing  interest  groups,  or  other  cri- 
teria? 

b.  How  do  you  respond  to  the  allegation  that 
those  who  will  pay  the  taxes  will  not  propor- 
tionately receive  the  benefits? 

5.  Program  Areas 

a.  In  defining  broad  construction  program  areas, 
should  they  be  by  federal  funding  category, 
functional  classification  system,  traffic 
volumes,  type  of  construction  (e.g.,  pavement, 
bridges,  signing,  lighting,  painting),  or  preser- 
vation, betterment,  and  safety? 

6.  Stcmdamds 

a.  Traffic  and  safety  considerations  are  major 
elements  in  setting  design  standauds.  The 
federal  design  standards  substamtially  affect 
the  reconstruction  as  well  as  new  construction 
costs  of  highways.  Should  these  standards  be 
vctried  for  different  functional  classes  of  high- 
ways amd  with  different  traffic  volumes’’  If 
so,  how  amd  what  impacts  will  this  have  on  the 
programming  process?  What  aire  the  legal 
implications  of  downscoping  design  standards’’ 

b.  How  are  pavement  management  systems  inte- 
grated into  the  programming  system” 

7.  Resource  Allocations 

a.  How  should  resources  be  allocated  among 
major  elements  such  as  roadway  preservation, 
bridge  rehabilitation,  safety  improvements,  in- 
creaising  capacity  and  improving  traffic  flow, 
inducing  economic  development,  and  reducing 
pollution?  Are  there  any  rational  criteria  or 
are  these  allocations  based  primarilv  on  poli- 
tical pressures? 

b.  On  what  basis  do  you  allocate  resources  among 
the  districts  as  geographic  regions,  e.g..  need, 
formula,  political  equity” 

c.  How  do  programming  decisions  corxsider  man- 
power requirements  and  administrative  costs 
both  centradly  and  in  the  districts  for  each 
project? 

d.  Given  limited  resources,  how  do  vou  decide 
between  allocating  resources  for  a few  large 
projects  or  many  small  projects' 


10 


B.  Fiscal  Issues 


1.  Financial  IVlanagement 

a.  Some  states  are  on  a cash  disbursement  basis, 
some  on  an  encumbrance  system,  and  some  on 
a modified  accrual  system  for  receipts  and 
expenditures.  What  are  the  benefits  and  lia- 
bilities of  each  system?  How  do  they  affect 
each  flow  problem? 

b.  States  that  have  general  fund  support  for  their 
highway  programs  may  have  problems  with  the 
lapsing  of  funds.  In  such  instances  how  can 
such  states  achieve  a stable  program  and  pre- 
vent loss  of  funds? 


b.  How  do  you  downscope  projects  and  evaluate 
alternative  construction  and  maintenance  op- 
tions for  a proposed  project? 

c.  How  does  programming  for  5,  10,  or  20  years 
reconcile  with  system  plans  or  other  planning 
efforts? 

d.  What  real  input  does  the  TIP  planning  process 
have  on  programming? 

e.  How  do  you  incorporate  national,  regional,  or 
local  factors  such  as  rapidly  developing  or 
declining  economic  conditions,  modal  shifts  in 
goods  movements,  cmd  conservative  political 
climate  into  highway  programming? 


c.  The  equitable  allocation  of  costs  among  users 
and  other  direct  beneficiaries  is  a growing 
concern  at  both  the  state  and  the  federal 
levels  of  government.  If  those  receiving  the 
benefits  should  be  more  responsible  for  the 
costs,  what  analysis  is  being  made  of  the 
beneficiaries  of  a project  and  who  will  propor- 
tionately bear  the  cost  in  terms  of  users  and 
non-users? 

2.  Revenue  and  Ccish  Flow  Forecasting 

a.  How  do  you  forecast  revenues? 

b.  How  do  you  forecast  ceish  flow  requirements? 

3.  Cost  Estimating  and  Accounting  for  Inflation 

a.  How  are  costs  reflected  for  projects  not  to  be 
built  in  the  near  future?  How  are  these  costs 
updated  through  the  project  development  pro- 
cess? 

b.  In  developing  needs  studies  or  project  lists 
(i.e.,  1-,  5-,  10-and  20-year  construction  pro- 
grams), how  do  you  foreccist  changes  in  the 
rate  of  inflation?  Should  you  use  a growth, 
decline,  or  constamt  rate  of  inflation  amd  level 
of  program?  Do  you  consider  how  inflation 
varies  with  cost  components,  i.e.,  labor,  ma- 
terials, etc.? 

c.  Are  project  "upset  limits"  am  effective  tool? 
How  do  you  apply  them? 

4.  Federal  Funding 

a.  In  terms  of  programming,  what  consequences 
have  resulted  from  the  limitations  set  on  rates 
of  expending  federal  aid  funds  or  withholding 
federal  aid  funds? 

C.  F*rogramming  Process 

1.  The  Process 


3.  Project  Selection 


a.  What  criteria  are  used  to  select  projects  and 
how  are  they  used  in  evaluating  them?  How 
do  they  differ  for  different  highway  programs? 
What  criteria  are  used  in  weighing  one  ele- 
ment or  one  type  of  project  relative  to 
others— for  instance,  safety  relative  to  surface 
conditions  or  bridges  to  pavement  resurfacing? 

b.  Key  to  pavement  life-cycle  costs  is  an  evalua- 
tion of  alternatives  that  rely  heavily  on  initial 
high-cost,  long-life  improvements  or  on  incre- 
mental periodic  incremental  improvements. 
How  do  you  compare  the  life-cycle  costs  of 
alternatives? 

c.  J How  do  you  foreccist  pavement  life  expectancy 
^ for  existing  pavements?  How  do  you  identify 

projects  and  schedule  them  to  enhance  pave- 
ment life  expectcmcy? 


d.  How  do  you  determine  when  a pavement  repair 
or  renovation  project  is  sufficiently  costly  to 
warremt  reconstruction  and  upgrading  of  road 
geometries? 


Ve.  How  should  maintenance  activities  such  as 
chip  sealing  be  included  in  the  programming 
process  since  they  affect  pavement  life? 


f.  Projects  must  now  be  justified  and  defended 
on  their  own  merits  cis  well  as  links  in  system 
development.  How  has  this  affected  the  plan- 
ning and  programming  processes? 

^4^^Project  Ranking 

a.  How  do  you  rate  emd  prioritize  roadway 
bridge,  safety,  and  other  types  of  projects? 

b.  To  what  extent  should  project  prioritization  be 
based  on  technical  and  engineering  criteria 
compared  with  public  complaints  cuid  political 
considerations? 


a.  How  do  you  make  the  programming  process 
flexible  so  as  to  accommodate  changing  em- 
phasis and  changing  decisionmakers? 

2.  Planning  Input 

a.  How  do  you  identify  the  highway  sections  each 
year  that  must  be  rehabilitated  in  order  to 
keep  the  highway  system  at  its  current  service 
level? 


5.  Project  Scheduling  and  Monitoring 

a.  How  is  the  project  priority  list  updated  to  take 
care  of  slippages  «ind  inflated  project  costs? 
How  cire  slippages  identified? 

b.  Preconstruction  manpower  availability  is  a key 
element  in  project  scheduling.  How  are  pre- 
construction manpower  requirements  sched- 
uled? 
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c.  Should  projects  be  batched  in  terms  of  sched- 
uling since  there  may  be  delays  in  one  or  more 
of  the  preconstruction  activities?  Some  states 
have  attempted  to  establish  a specific  order  of 
construction.  What  problems  hcis  this  proce- 
dure caused,  and  how  have  they  been  resolved? 

d.  How  are  emergency  projects  handled  in  the 
programming  process? 


PAPERS  PRESENTED 


THOMAS  F.  HUMPHREY 
Massachusetts  Institute  of  Technology 


INTRODUCTION 

The  purpose  of  this  paper  is  twofold:  to  describe  briefly  the 
problems  and  issues  of  establishing  state  highway  programs; 
and  to  place  those  problems  and  issues  into  a reasonable  and 
manageable  framework  that  can  be  addressed  by  the  peu-tici- 
pants  at  this  conference.  The  first  step,  however,  is  to 
define  the  meaning  of  "establishing  state  highway  programs" 
so  that  all  participants  will  have  the  same  basic  concept  in 
mind. 

Several  research  efforts  and  state-of-the-art  reports  on 
this  subject  have  been  completed  and  distributed  by  the 
Trcmsportation  Research  Board  (TRB)  and  the  Federal  High- 
way Administration  (FHWA)  during  the  past  several  years; 
some  of  the  key  reports  are  listed  in  the  appendix  to  this 
paper.  Many  have  included  a definition  of  highway  program- 
ming, but  one  of  the  most  concise  and  simplest  is  the  one 
included  in  NCHRP  Synthesis  Number  48: 

"Programming  is  the  matching  of  available  projects 

with  available  fimds  to  accomplish  the  goals  of  a given 

period." 

This  definition  has  withstood  the  test  of  time  for  about 
four  years.  However,  the  implication  of  some  of  the  words, 
the  "gOcds  of  a given  period,"  for  instamce,  have  changed 
since  1977. 

The  programming  should  not  be  confused  with  planning 
cmd  setting  priorities.  The  term  "planning"  has  several 
different  definitions.  Again,  NCHRP  Synthesis  48  cites  the 
most  commonly  used  definitions: 

• Policy  planning 

• Systems  plcmning 

• Comprehensive  planning 

• The  transportation  plan 

• The  long-range  transportation  plan 

The  definition  of  "planning"  will  probably  continue  to  be 
a subject  of  debate.  To  arrive  at  a definition  that  will  not 
divert  our  attention  at  this  stage,  let  us  simply  say  that 
trcinsportation  planning  is  a systematic  process  of  projecting 
future  transportation  needs. 

The  term  "setting  priorities"  (or  prioritizing)  has  been 
defined,  again  by  NCHRP  Synthesis  48,  as  "The  overall 
process  of  producing  a rank  order  of  priority  projects  and 
■ 5[^froject  sections,  using  technical  cuid  nontechnical,  quanti- 

fiable and  nonquantifiable  factors  as  the  criteria  for  rcink- 
ing." 

These  activities— planning,  priority  setting,  and  pro- 
gramming—should  all  be  considered  as  an  integral  part  of 
the  process  of  establishing  highway  programs. 

Other  definitions  of  highway  programming  have  also 
been  used;  each  describes  its  aspects  from  a slightly  differ- 


ent perspective.  When  the  conference  planning  committee 
met  last  summer  to  develop  the  agenda  for  our  meeting,  we 
discussed  several  such  definitions  and  then  concluded  that 
there  are  four  elements  in  the  highway  programming  process 
that,  taken  together,  define  and  describe  the  details  and 
complexity  of  that  process.  These  elements,  shown  sche- 
matically in  Figure  1,  are  as  follows: 


Figure  1,  The  programming  process. 


External 

Forces 


• The  management  process 

Establishing  objectives,  policies  amd  overall 
program  directions 

Establishing  investment  strategies  and  pro- 
gram levels 

Allocating  resources  to  geographic  areas  and 
program  categories 
Identifying  priorities  systematically 
Identifying  special  categories  for  high  priority 
attention 

• The  fiscal  process 

Projecting  revenues  and  cash  flow,  both  short 
term  and  long  term 
Establishing  program  budgets 
Matching  revenues  with  programs  and  budgets 
Establishing  and  implementing  program  and 
budget  controls 

• The  project  programming  process 

Identifying  and  matching  specific  projects 
with  fimds  available  for  a specific  period  of 
time 

Scheduling  those  projects  for  implementation 

• The  state  highway  program 

The  above  three  elements,  working  in  combi- 
nation, contribute  to  the  state  highway  pro- 
gram. The  program  is  usually  a printed  docu- 
ment that  is  made  available  to  the  state 
legislature,  local  officials,  and  citizens.  Its 
purpose  is  to  inform  all  interested  and  con- 
cerned individuals  and  organizations  of  the 
memner  in  which  available  funds  will  be  used 
for  the  specific  time  period  covered  by  the 
program.  It  is  worth  mentioning  at  this  point 
that  the  program  is  often  viewed  as  a "black 
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box"  by  those  outside  the  immediate  pro- 
gramming process.  That  is  because  there  is 
often  uncertainty  or  even  mystery  concerning 
exactly  how  it  is  established. 

There  is  continuing  feedback  among  the  four  elements 
of  the  overall  process,  and  each  element  is  constantly 
affected  and  influenced  by  numerous  external  forces  that 
include: 

• National  inflationary  trends 

• National  and  local  economic  advance  or  decline 

• National  and  local  political  climate 

• Modal  shifts  in  goods  movement 

• National  regulatory  policies 

• Energy  costs  and  availability 

• Federal  participation  in  funding  programs 

• Availability  of  an  adequate  number  of  public  em- 
ployees 

• Shifts  in  emphasis  from  new  construction  toward 
the  preservation  of  the  existing  system 

• Influences  from  legislative  bodies,  and  from  public 
and  private  interest  groups 

As  part  of  the  preliminary  work  to  prepare  for  the 
conference,  two  planning  meetings  were  held  (one  in  the 
East  and  one  in  the  West)  to  discuss  the  issues,  problems, 
and  frustrations  facing  those  who  are  responsible  for  and 
interested  in  state  highway  programming.  Those  issues  are 
summarized  in  the  paper  "Issues  to  be  addressed  at  the 
Highway  Programming  Workshop"  (hereinafter  referred  to  as 
the  Issues  Paper). 

THE  CURRENT  STATUS  OF  HIGHWAY  PROGRAMMING 

If  we  accept  the  definition  of  programming  and  the  pro- 
gramming process  described  earlier,  most  state  highway 
programmers  would  agree  that  the  highway  programming 
process  in  many  states  has  reached  crisis  proportions.  The 
number  of  desirable  projects  is  fau-  outdistancing  available 
funds  with  which  they  are  to  be  matched.  However,  the 
public,  which  is  not  directly  involved  with  the  highway 
programming  process  but  which  every  day  experiences  peak- 
hour  congestion,  cracked  pavement,  potholes,  decaying 
bridges,  and  unsightly  roadside  appearances,  quickly  con- 
cludes that  public  agencies  are  badly  mismanaging  available 
highway  funds. 

Members  of  legislative  bodies  (at  state  and  local  levels) 
look  at  the  situation  from  a third  perspective.  They  are 
constantly  faced  with  requests  from  all  the  program  man- 
agers for  more  money.  The  solution  to  most  problems 
always  seems  to  be  more  money  and  more  people.  But,  our 
legislative  leaders  must  respond  to  their  constituents  who 
want  both  tax  relief  cuid  the  provision  of  the  same  levels  of 
service  to  which  they  have  become  accustomed.  This 
translates  into  a dememd  for  better  management  of  avail- 
able resources. 

Which  view  is  correct?  The  answer  is  that  there  is 
truth  in  each  viewpoint.  What  we  have  then  is  a mixed  and 
probably  confused  interpretation  of  what  the  problem  really 
is.  We  also  have  a large  number  of  perplexed,  harassed,  and 
frustrated  individuals  in  government,  as  well  as  many  citi- 
zens who  depend  upon  government  to  provide  them  with 
highway  services. 

The  problems  we  are  addressing  are  worth  highlighting: 

• Inflation  has  seriously  eroded  the  value  of  the 
constant  dollars  available  for  highway  programs. 

• Those  states  that  rely  on  the  gas  tax  as  the  stable 
source  of  funding  for  highway  programs  have  ex- 
perienced a decline  in  the  rate  of  growth  of  those 
dollars  because  of  improved  auto  fuel  economy,  re- 
duced travel,  and  a general  trend  towards  energy 
conservation. 

• Many  state  highway  and  transportation  agencies 
have  deferred  the  maintencmce  of  pavement  emd 
bridges  in  order  to  expand  and  build  new  facilities. 


The  result  has  been  a serious  backlog  of  mainte- 
nance needs. 

• Many  state  highway  and  transportation  agencies 
suffer  from  a serious  erosion  of  credibility  among 
the  public  and  state  and  local  elected  officials 
because  the  agencies  have  failed  to  produce  on 
earlier  promises. 

• Bad  programming  decisions  have  been  made  in  the 
past.  These  have  resulted  in  criticism  of  the 
programming  procedures  used  in  some  states. 

• There  are  so  many  potential  projects  requiring 
funding  that  it  has  become  virtually  impossible  in 
some  states  to  distinguish  among  equally  important 
priorities.  This  is  the  "shooting  the  fish  in  the 
"barrel"  syndrome— fish  are  caught  but  not  neces- 
sarily the  ones  you  want. 

• Many  states  are  well  managed,  and  their  programs 
show  it.  Others  are  not  so  well  managed,  and  their 
programs  also  show  it.  However,  even  in  those 
states  that  have  traditionally  emphasized  good 
management,  there  is  great  concern  that  it  will  be 
difficult  to  continue  to  maintain  adequate  highway 
systems. 

• There  is  increased  competition  for  funds  for  all 
public  programs,  and  many  citizens  and  legislators 
wonder  why  so  much  money  is  spent  on  highway 
programs  when  they  do  not  see  great  benefits 
accruing. 

We  shall  hear  the  opinions  of  citizen,  county,  and  local 
government  peirticipants  in  the  programming  process  later 
this  morning.  They  will  provide  you  with  their  own  percep- 
tions of  the  problems  as  they  see  them.  We  shall  also  hear 
from  four  state  programmers.  These  discussions  will  also 
help  to  put  the  issues  into  perspective. 

Some  Reasons  Why  A Conference  On  Highway  Programming 
Is  Necessciry 

I have  had  the  opportunity  to  deal  directly  with  the  highway 
programming  issues  we  shall  be  discussing  at  this  conference 
and  to  discuss  many  of  those  issues  in  some  depth  with 
programmers  and  top  memagers  in  a large  number  of  states. 
In  addition  to  my  own  experience  and  observations,  the 
planning  committee  for  this  conference  spent  a considerable 
number  of  hours  identifying  problems  and  concerns  on  this 
subject.  Based  upon  all  of  the  above,  following  are  my 
perceptions  of  why  this  conference  is  necessary: 

• Good  management,  a systematic  way  of  identifying 
needs,  emd  a credible  process  for  equitably  distri- 
buting available  funds  are  essential.  In  states 
where  these  are  emphasized,  there  are  still  mcmy 
problems,  but  there  seems  to  be  less  of  an  atmos- 
phere of  mcmagement  by  crisis. 

• The  process  through  which  a project  proceeds  from 
concept  to  implementation  can  be  so  long  that  by 
the  time  a project  is  ready  for  implementation,  a 
new  philosophy  may  have  taken  over  the  reins  of 
government  or  there  may  be  simply  too  many 
competing  needs  for  the  same  dollcirs.  Thus,  a high 
priority  project  of  five  years  ago  may  now  be  a low 
priority. 

• Many  appointed  state  transportation  managers  feel 
that  they  have  little  or  no  control  over  what 
projects  are  implemented  because  earlier  commit- 
ments and  the  momentum  of  mzmy  years  of  work 
on  a particular  project  become  the  overwhelming 
forces  in  determining  priorities. 

• Citizens,  local  officials,  and  state  legislators  often 
feel  left  out  of  the  priority-setting  process  and, 
consequently,  left  out  of  the  "real"  programming 
process. 

• Substantial  resources  are  being  spent  to  support 
various  state,  regional,  and  local  planning  activ- 
ities, but  in  many  states  those  planning  activities 
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have  little  or  no  impact  on  how  highway  programs 
are  established. 

• Many  states  are  having  difficulty  funding  even 
their  highest  priority  maintenance  needs. 

• Efforts  to  obtain  additional  state  funds  have  fallen 
on  deaf  ears  in  memy  states  because  legislatures 
have  established  other  higher  priorities  that  have 
earned  their  way  to  the  top  of  the  list.  This  could 
also  be  due  to  the  inability  of  the  state  highway 
agency  to  convince  the  legislature  that  additional 
funds  can  be  spent  wisely. 

• There  is  a sense  of  uncertainty  about  the  level  of 
federal  support  that  will  be  provided  to  the  states 
in  the  future. 

• There  is  a sense  of  confusion  concerning  the  differ- 
ence between  planning,  setting  priorities,  and  pro- 
gramming, as  well  as  how  the  three  relate. 

• There  is  a sense  of  uncertainty  concerning  the  role 
and  influence  of  the  programming  process  and 
documentation  established  by  FHWA  regulations 
vs.  the  "real"  process. 

• Citizens,  legislators,  and  local  officials  are  fre- 
quently not  sure  what  criteria  are  used  in  estab- 
lishing priorities. 

• The  definitions  of  maintencuice  cmd  capital  im- 
provements are  becoming  less  cmd  less  clecU", 

• The  role  of  elected  officials  in  highway  program- 
ming is  becoming  more  and  more  significant,  since 
they  are  the  ones  who  must  be  convinced  concern- 
ing the  need  for  more  funds. 

• Meanwhile,  potholes  are  getting  bigger,  bridges  are 
being  closed,  grass  mowing  is  being  curtailed  or 
eliminated,  and  new  highways  are  tahing  longer  to 
build. 

We  could  probably  fill  another  dozen  or  so  pages  with  a 
summairy  of  observations,  problems,  and  issues.  Fortu- 
nately, the  conference  planning  committee  has  spent  con- 
siderable time  doing  this  for  us.  The  Issues  Paper  included 
with  the  conference  materials  summarizes  the  major  issues 
and  hcis  placed  them  into  the  following  categories: 

• Management  issues 

1.  Organizational  approach 

2.  Legislative  involvement 

3.  Loced  involvement 

4.  Equity 

5.  Program  areais 

6.  Standards 

7.  Resource  allocations 

• Fiscal  issues 

1.  Finemcial  management 

2.  Revenue  and  cash  flow  estimates 

3.  Cost  estimation  ctnd  accounting  for  infla- 
tion 

4.  Federcil  funding 

• Programming  process 

1.  The  process 

2.  Planning  input 

3.  Project  selection 

4.  Project  ranking 

5.  Project  scheduling 

If  another  group  were  to  go  through  the  same  exercise, 
it  might  arramge  those  issues  emother  way,  but  the  same 
issues  would  no  doubt  be  identified.  The  purpose  of  the 
workshop  sessions  is  not  to  repeat  the  work  done  by  the 
conference  plauming  committee  in  deciding  what  the  prob- 
lems are,  nor  is  it  intended  that  we  leave  the  conference 
with  a reorganized  list  of  categories.  Further,  I do  not 


believe  we  should  attempt  to  define  a model  programming 
process.  We  should,  instead,  focus  on  how  to  resolve  these 
issues  that  have  been  identified.  I suggest  that  we  can  best 
do  this  by  discussing  how  the  highway  programming  process 
works  now  in  specific  areas,  what  is  wrong  with  it,  and  ways 
it  might  be  improved.  We  should,  in  my  view,  begin  by 
looking  at  the  big  picture.  V7e  should  examine  such  ques- 
tions as: 

• If  highway  programming  is  such  an  important,  high- 
priority  subject,  then  why  do  so  many  states  still 
do  it  by  the  seat  of  their  pants? 

• If  we  are  spending  so  much  money  on  planning,  why 
aren't  the  products  of  the  planning  process  used  in 
making  programming  decisions? 

• If  there  really  are  high-priority  maintenemce  and 
capital  needs,  then  why  aren't  state  legislatures 
willing  to  make  more  funds  available? 

• If  we  need  better  management  on  current  highway 
programs  within  current  constraints  of  reduced 
budget  and  personnel,  what  kinds  of  changes  are 
needed  to  accomplish  that  goal? 

• What  are  the  criteria  that  should  be  used  by 
programmers  to  pr'bdUce  am  equitable  distribution 
of  funds  that  will  be  perceived  by  all  as  being  fair? 

• How  do  we  clear  up  the  confusion  that  exists  in  the 
minds  of  citizens  and  elected  officials  who  are 
never  quite  sure  how  the  process  works? 

• Can  an  acceptable  and  firm  one-year  and  multiyear 
program  be  established  that  will  be  credible  (as 
viewed  by  people  in  the  agency  as  well  as  those 
outside  the  agency)  and  capable  of  implementa- 
tion? 

• What  kind  of  flexibility  can  or  should  be  built  into 
such  a "firm"  program  to  allow  for  emergencies, 
changes  in  political  or  management  philosophy,  and 
changes  in  the  economic  climate? 

• What  justification  is  there  for  establishing  stable 
funding  for  state  highway  programs  when  other 
state  programs  usually  do  not  have  such  a luxury? 

• What  criteria  can  we  use  to  judge  whether  or  not 
any  programming  process  is  producing  a beneficial 
program? 

After  looking  at  the  questions,  we  should  then  examine 
the  aetailed  questions  contained  in  the  Issues  Paper  to  see 
how  these  might  be  resolved.  We  can  then  start  to 
formulate  some  specific  suggestions. 


CONCLUSIONS 

In  most  states,  there  is  currently  little  discretion  in  how 
funds  cire  allocated  for  highway  programs.  Previous  com- 
mitments—legislative  mandates,  formula  allocations,  the  de- 
sire to  match  federal  funds,  emergency  situations,  over- 
whelming maintenance  needs,  and  the  like— use  up  all  or 
most  of  the  available  funds.  In  addition,  there  is  a growing 
number  of  states  that  simply  do  not  have  adequate  resources 
to  deal  with  more  than  the  minimum  requirements  to  finish 
partially  completed  projects  euid  to  deal  with  emergencies 
cuid  routine  maintenance. 

The  consensus  that  clearly  emerges  when  talking  to 
state  highway  programmers  is  that  the  demand  for  highwav 
improvements  is  increasing  much  more  rapidly  than  the 
funds  available.  Consequently,  everyone  in  a state  feels 
cheated;  that  is,  they  feel  they  are  not  getting  their  fair 
shcu-e  of  the  funds  available  for  highway  programs.  One 
state  programmer  commented  that  perhaps  the  best  that 
can  be  hoped  for  is  that  everyone  will  feel  equally  cheated! 

The  current  era  is  one  of  tight  federal  and  state 
budgets— a comment  that  has  been  used  in  nearly  everv 
report  on  this  subject  for  the  past  decade.  However,  the 
past  several  years  have  been  characterized  by  high  increases 
in  costs  that  state  transportation  revenues  have  not 
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matched.  Thus,  the  problems  of  the  past  few  years  have 
been  particularly  acute. 

However,  the  fact  that  we  are  experiencing  a period  of 
fiscal  austerity  in  all  federal  and  state  programs  has  made 
us  more  aware  of  the  problems  we  must  address.  Assuming 
we  do  need  more  money  to  maintain  acceptable  levels  of 
highway  services,  a basic  question  is:  "How  can  we  use  our 
money  wisely?".  If  we  give  the  impression  that  more  money 
means  that  all  those  problems  will  go  away,  we  may  end  up 
with  a new  problem— decreased  credibility. 

If  there  is,  in  fact,  a need  for  more  highway  funds,  and 
if  highway  agencies  are  authorized  to  spend  more  money, 
there  will  be  increased  pressure  to  establish  and  use  selec- 
tion criteria  and  a programming  process  that  will  be  viewed 
cis  fair  and  equitable.  It  will  also  be  necessary  to  take 
advantage  of  improved  and  available  management  tools  to 
better  monitor  what  is  happening  to  ensure  that  the  desired 
results  are  achievable. 

There  have  always  been  cmd  will  no  doubt  always  be 
inadequate  funds  to  accomplish  all  that  we  would  like  to  do. 
For  highway  programming  purposes,  the  challenge  is  to 
establish  and  execute  a systematic  process  that  will  result 
in  the  equitable  distribution  of  available  funds  (limited 
though  they  may  be)  to  provide  reasonably  efficient  and  safe 
highway  facilities  in  the  most  cost-effective  manner  pos- 
sible. 

The  objective  of  this  conference  should  be  to  make 
some  specific  recommendations  on  how  this  can  and  should 
be  done. 
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ROBERT  W.  SWIETYNIOWSKI 

State  Legislative,  Local  Government 
and  Citizen  Perspective 

I am  responsible  to  the  electorate  for  the  condition  of  the 
roads  in  my  city.  I hear  from  taxpayers  about  traffic  noise, 
safety  hazards,  traffic  congestion,  snow  removal,  cmd  I am 


responsible  whether  the  road  is  a federal-aid  system  high- 
way, a state  route,  an  Interstate,  or  cm  alley. 

As  president  of  an  MPO  system,  I lead  the  transporta- 
tion planning  process;  I pcurticipate  in  assigning  federal  and 
local  dollars  to  keep  the  highway  systems  in  the  greater 
Cleveland  area  functioning.  In  these  roles  I have  learned 
about  highways— what  it  takes  tb  build  them  and  what  it 
takes  to  maintain  them. 

Last  year,  the  Ohio  Association  of  Regional  Councils 
and  the  State  Department  of  Transportation  formed  a small 
task  force  to  determine  how  to  deal  with  the  shortfall  in 
highway  funds.  As  this  task  force  met,  the  enormity  of  the 
highway  problem  became  clear.  We  spent  the  year  defining 
the  word  "programming."  As  a result,  the  state  of  Ohio  now 
includes  local  elected  officials  in  its  decisions  on  how  to 
assign  funds  and  how  to  best  use  the  available  federal 
monies. 

We  cire  now  working  with  state  legislatures  and  our 
delegation  in  Washington  to  cope  with  the  immense  chal- 
lenge of  keeping  up  with  highway  needs.  We  succeeded  in 
getting  a gas  tax  passed  in  Ohio;  yet  our  funding  problem  is 
bigger  than  ever.  Our  needs  are  painfully  apparent.  We 
have  bridges  near  collapse.  We  spent  the  first  portion  of  our 
Interstate  substitution  fund  to  repair  a major  river  crossing 
that  offered  a breathtaking  view  of  the  Cuyahoga  River- 
through  holes  in  the  bridge  deck. 

We  came  to  understand  each  other  better  from  the 
state  task  force  sessions.  We  learned  how  each  level 
functions  to  move  projects  from  agreement  on  a problem  to 
implementation  of  the  solution;  we  learned  about  the  local 
process,  the  state  process,  and  the  federal  process.  We 
were  appalled  at  how  the  process  Ccm  work  at  cross-purposes 
and  at  the  cost  of  delay.  We  found  how  much  we  had  to 
learn  if  the  situation  was  to  be  improved. 

We  all  know  the  problems.  Tinkering  with  the  present 
programming  process  isn't  enough,  and  understanding  how 
the  process  is  supposed  to  work  won't  solve  the  problem. 
Even  if  we  operate  our  existing  programming  system  as 
quickly  cind  efficiently  as  possible,  it  won't  even  keep  up 
with  the  crisis.  We  must  make  major  changes  in  the  whole 
programming  system.  An  answer  that  does  not  reassess  the 
whole  process  step  by  step  and  try  new  methods  and 
practices  is  a waste  of  time.  The  old  ways  will  not  work  in 
today's  economic  environment.  We  must  reconstruct  the 
programming  business,  not  just  rehabilitate  it,  if  this 
nation's  highway  system  is  to  survive. 

Change  is  difficult,  especially  for  engineers  and  others 
who  strive  for  a certain  order,  precision  and  hcird  numbers. 
I do  not  advocate  chcmge  lightly.  From  a political  view- 
point, changes  make  great  campaign  rhetoric  but  can  be 
lethal  for  elected  leaders  who  must  implement  them. 

But  chcinge  is  what  the  eighties  are  all  about.  We  must 
reexamine  the  whole  programming  process  and  make  it 
responsive  and  useful  in  economic  terms.  We  built  up  a 
multi-layered  approach  based  on  years  of  revisions  in  law 
and  regulations.  This  layer  cake  needs  to  be  dismantled  and 
the  essential  pieces  put  together  in  a flexible,  fast,  and 
responsive  approach.  There  is  no  time  for  an  academic 
review  of  old  habits.  It  is  time  to  try  innovative  ways  of 
answering  some  hzurd  questions:  Why  must  it  take  a year  to 
get  a consultant  approved  when  the  project  is  almost 
identical  to  others  that  consultant  has  designed  successfully 
for  years?  Why  do  we  hire  a consultant  on  the  basis  of  how 
well  he  Ccin  get  the  project  through  the  state?  Why  are  we 
selecting  a consultant,  not  for  technical  superiority,  but  for 
his  bureaucratic  finesse?  Are  all  those  review  steps  neces- 
sary on  all  projects?  Ccm  a project  go  through  review  and 
stay  small?  Somehow  they  get  bigger,  take  longer,  and 
become  more  expensive. 

Cein  we  rely  on  federal  funds  to  the  extent  that  all  our 
practices  continue  to  be  geared  to  federal  standards?  Why 
do  projects  that  require  no  matching  funds  from  the  state 
get  held  up  by  the  state?  Why  do  the  states  move  so  slowly 
on  projects  that  will  save  them  money? 

What  control  mechcinism  is  there  to  take  projects  out  of 
the  pipeline  when  priorities  change?  After  a certain 
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amount  of  investment  in  design  and  review,  projects  acquire 
legitimacy  in  their  own  right  that  may  not  be  appropriate  in 
the  limited  resource  environment.  Can  we  clean  these  out 
before  they  cost  so  much  in  dollars  and  effort  that  we  can't 
afford  to  reconsider?  What  is  the  best  way  to  decide  which 
highway  facilities  to  abandon?  We  can't  afford  to  keep 
them  all  in  safe  condition. 

Are  we  ready  to  involve  the  private  sector  as  an  equal 
partner?  Can  we  attract  private  investment  in  projects  that 
take  will  years  to  mature?  Will  the  private  sector  tolerate 
the  time  frame  built  into  our  current  programming  prac- 
tices? The  private  sector  has  always  been  involved  in  the 
political  side  of  programming  decisions.  How  can  the 
private  sector  gear  its  financial  money  and  economics  to  a 
long  period  delay? 

Are  there  management  and  financial  Investment  prac- 
tices we  should  apply  in  programming?  The  electronic  age 
allows  transfer  of  millions  of  dollars  in  complex  accounts 
every  day— look  at  how  the  stock  market  operates.  Yet  we 
still  seem  to  be  dealing  in  letters  with  seven  copies  that 
take  months  to  answer.  By  the  time  we  have  three  or  four 
meetings  at  the  Department  of  Transportation  to  be  re- 
assured that  the  project  will  be  sold  when  the  funds  are 
available,  there  may  be  a better  solution.  Foregoing  federal 
or  state  funds  and  doing  a small  scale,  locally  funded  repair 
may  be  an  expensive  way  to  do  business.  It  doesn't  help  any 
of  us,  and  there  simply  has  to  be  a better  way.  Sometimes 
no  is  a better  answer.  We  need  to  arrange  a way  for  each 
p£u-ticipant  to  say  no  gracefully. 

Part  of  the  answer  is  more  flexibility.  Our  most  urgent 
priority  is  bridges,  and  we  have  bridge  projects  ready  for 
sale  and  all  the  nonfederal  funds  lined  up.  Why  Ccin't  we 
assign  federal  dollars  to  these  most  critical  needs?  With  the 
reduction  in  federal  dollars,  we  may  have  the  opportunity  to 
do  the  most  important  projects.  Regardless  of  what  par- 
ticular category  they  are,  this  is  progress. 

In  any  case,  it  is  questions  like  these  that  bring  us  to 
the  conclusion  that  a major  overhaul  of  the  programming 
function  is  necess^u•y. 

Part  of  the  answer  is  a fresh  look  at  the  whole 
programming  process.  What  we  need  to  do  in  the  coming 
decade  is  to  innovate,  and  we  must  change.  We  must  learn 
from  each  other;  we  must  not  get  so  caught  up  in  the 
technical  leinguage  describing  the  process  that  we  accept 
any  part  of  the  process  at  face  value. 


F.  WORTH  LANDERS 
City  of  Worcester,  Mcissachusetts 


I would  like  to  comment  on  a few  of  the  topics  suggested  for 
consideration  at  this  workshop. 

MANAGEMENT  ISSUES 

1.  Organizational  Approach  — My  own  feeling  and,  I 
have  found,  the  consensus  of  other  local  public  works 
officieils,  is  that  the  basic  approach  established  by  the 
Federal  Highway  Administration  is  sound.  It  allows  for  a 
variety  of  local  considerations,  recognizes  broader  regional 
and  state  transportation  problems,  and  provides  the  frame- 
work for  a proper  programming  procedure. 

A major  concern,  cuid  frequent  comment,  of  local  public 
works  officials  is  that  the  total  process  from  project  identi- 
fication to  award  of  contract  is  too  lengthy.  People  in 
several  Eastern  states  indicated  that  this  process  takes  four 
to  seven  years.  During  this  time,  further  street  deterior- 
ation occurs,  the  inconvenience  and  cost  to  the  traveling 
public  is  increased,  and  the  cost  of  construction  increases 
annually. 


The  specific  organizational  structure  adopted  in  the 
different  states  is  apparently  varied  in  form,  in  effective- 
ness, and  in  the  spirit  with  which  it  is  carried  out.  The 
director  of  public  works  of  a city  in  one  state  has  said  that 
he  feels  the  local/state  transportation  planning  program  is 
working  well.  He  feels  that  he  has  a good  opportunity  to 
identify  project  needs;  that  am  equitable  rating  system  has 
been  developed  for  prioritizing  projects;  that  there  is  good 
interchamge  during  the  programming  process;  and  that  the 
state  representatives  care  about  making  the  system  work 
properly. 

However,  I have  also  heard  complaints:  "The  Metro- 

politan Planning  Organization  has  only  met  once  since 
1978"and  "The  TIP-MPO  Systems  do  not  really  work— too 
much  politics." 

I feel  that  the  MPO  Process  should  be  retained;  other- 
wise, local  input  will  be  lessened. 

Z.  Local  Involvement  — The  local  official  is  very 
concerned  about  highway  construction  and  maintenamce 
within  his  jurisdiction.  A workable  system  is  needed— one 
that  will  provide  local  input  to  the  programming  of  major 
highway  work  within  the  municipal  boundaries.  The  local 
public  works  manager  has  intimate  knowledge  of  his  highway 
system  and  its  needs.  When  federal  and  state-financed 
improvements  are  completed,  he  frequently  must  maintain 
them— for  a great  many  years.  He  looks  for  a fair  oppor- 
tunity to  be  involved  in  the  state  programming  process.  He 
is  seeking  a true  partnership  in  a common  task,  rather  than 
a grantor-grantee  relationship. 

3.  Standards  — Over  the  past  several  years  I have 
heard  city  and  public  works  officials  across  the  country 
complain  about  the  rigid  application  of  standards  that  may 
not  apply  in  a particular  municipal  circumstance.  It  is 
understood  that  standards  are  often  necessary  to  ensure 
system  compatibility,  safety,  and  the  quality  of  grant- 
funded  construction.  But  technical  judgments  as  to  the 
application  of  standards  to  particular  situations  should  be 
made  by  the  responsible  official  (provided  he  is  technically 
qualified)  of  the  agency  that  must  operate  and  maintain  the 
facility  and  deal  with  related  citizen  suggestions  and  com- 
plaints. State  and  federal  highway  officials  should  not 
lightly  supersede  the  judgment  of  a responsible  licensed  city 
or  county  engineer  experienced  in  local  street  design. 

FINANCIAL  ISSUES 

1 . Revenue  Shortfall  — The  financial  plight  of  the 
nation's  cities  has  become  serious.  To  study  the  problem, 
the  American  Public  Works  Association  Task  Force  was 
appointed  in  spring  1980,  and  I was  privileged  to  be  one  of 
17  members  selected  from  across  the  United  States  and 
Canada.  The  task  force  assignment  was  completed  in  July 
1981.  It  is  the  judgment  of  the  task  force  that  overcoming 
revenue  shortfall  is  the  most  important  challenge  currently 
facing  public  works  officials.  Competition  for  limited 
funds,  inflation,  recent  emphasis  on  expanding  "human* 
programs,  and  the  political  focus  on  present  rather  than 
future  problems  has  resulted  in  a disinvestment  in  the 
capital  stock  of  many  of  the  nation's  cities. 

This  disinvestment  has  occurred  largely  through  post- 
poned capital  maintenance  and  replacement.  Since  1<565. 
the  percentage  of  the  United  States  gross  national  product 
invested  in  public  works  has  fallen  from  3.6  percent  to 
1.7  percent— a 53  percent  decline. 

The  pending  municipal  crisis  resulting  from  deferred 
maintenance  cannot  be  overemphasized.  We  are  already 
feeling  the  effects  of  a decade  or  more  of  insufficient 
maintenance  and  replacement  funding,  and  the  backlog  is 
growing  geometrically  in  the  face  of  inflation,  declining 
revenues,  and  deteriorating  capital  stock.  Like  a pensioner 
gradually  spending  his  life's  savings,  many  of  the  nation’s 
cities  are  living  off  their  public  capital  and,  little  by  little, 
exhausting  it. 
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Deferred  maintenance  and  replacement  in  my  own  city 
has  resulted  in  substantial  deterioration  of  water,  sewer, 
sidewalk,  and  street  systems.  Over  the  past  25  years, 
Worcester's  street  system  has  deteriorated  at  a rate  40  per- 
cent greater  than  the  rate  of  replacement  and  rehabilita- 
tion. 

Worcester's  present  situation  is  becoming  even  more 
critical  as  a result  of  tax-limiting  legislation  that  restricts 
municipal  tax  levies  to  ZVi  percent  of  the  municipal  valu- 
ation. In  Worcester,  this  means  a reduction  in  actual  tax 
levies  from  fiscal  year  1981  over  a five-year  period  at  a 
rate  of  15  percent  a year.  If  no  way  is  found  around  this 
dilemma,  my  public  works  department  will,  at  the  end  of  the 
five  years,  have  a purchasing  power  of  only  38  percent 
compared  to  fiscal  year  1981. 

The  present  and  very  real  problems  of  revenue  shortfall 
cannot  help  but  color  the  relationships  of  local  public  works 
officials  with  other  agencies,  such  as  state  highway  and 
transportation  departments. 

2.  Financial  Management  — There  is  a great  deal  of 
concern  about  the  dichotomy  between  needs  and  funding. 
The  Boston  area  planning  region,  for  instcmce,  has  identified 
urban  system  and  primary  system  needs  five  times  greater 
than  current  funding  availability.  Similar  needs  exist  in 
other  urban  areas.  The  local  public  works  mamager  becomes 
particularly  concerned  with  federal  proposals  to  freeze  or 
reduce  funding  for  the  urban  and  primary  systems.  Funding 
is  desperately  needed  for  preservation  of  major  local  high- 
ways; from  the  local  point  of  view,  cutbacks  in  federal 
highway  funding  for  such  programs  could  not  possibly  come 
at  a more  difficult  time. 

Due  to  local  and  state  revenue  shortfalls,  it  would  seem 
that  greater  emphasis  must  be  placed  on  preserving  the 
existing  system  rather  than  on  new  construction.  This  has 
been  my  own  experience  and  it  has  also  been  the  experience 
of  other  local  officials. 

In  summary,  from  this  local  viewpoint,  some  states 
seem  to  have  effective  highway  programming  systems;  some 
need  improvement.  Local  highway  managers  want  to  par- 
ticipate in  their  states'  programming  process,  and  their  local 
knowledge  may  improve  the  end  product. 

Revenue  shortfalls  permit  less  new  construction  and 
require  greater  effort  on  system  preservation.  Simplifying 
some  of  the  rules  will  help  agencies  adjust  to  the  new 
realities  of  rehabilitation  work  and  reduced  staffing,  and 
will  improve  project  delivery  times. 


MARILYN  SKOLNICK 

League  of  Women  Voters  of  Pennsylvania 

Why  should  this  workshop  consider  the  role  of  citizen 
participation  in  highway  programming?  Perhaps  the  key  lies 
in  the  definition  of  programming— the  matching  of  available 
projects  with  available  funds  to  accomplish  the  goals  of  a 
given  period.  The  two  terms  "available  projects"  and 
"available  funds"  may  be  the  keys. 

Today,  when  there  is  an  ongoing  discussion  about  the 
"new  federalism"  and  the  return  of  more  responsibility  to 
state  and  local  governments,  accompanied  by  a decrease  in 
funding,  it  becomes  important  to  develop  a constituency 
that  will  support  programs  requiring  a Icirge  expenditure  of 
limited  dollars.  In  order  to  develop  this  supportive  constitu- 
ency, you  will  have  to  involve  the  public  in  your  deliber- 
ations—as  difficult  as  you  might  find  this  to  be.  At  the  risk 
of  sounding  too  simple,  the  process  of  involvement  must 
begin  at  the  beginning.  You  are  well  aware  of  the  keen 


competition  for  precious  dollars,  and  only  when  there  is 
complete  understanding  of  why  programs  are  needed  and  a 
good  case  can  be  made  for  them  will  there  be  any  public 
support. 

Of  all  the  possible  areas  for  the  expenditure  of  public 
funds,  highway  programming  is  perhaps  the  most  belea- 
guered. The  past  comes  back  to  haunt  transportation  and 
highway  departments.  Think  back  to  the  time  when  funding 
was  not  a problem  and  the  automobile  was  king.  What 
happened?  Highways  were  built  everywhere  with  little  or  no 
concern  for  the  social  and  economic  consequences  of  their 
construction.  Viable  neighborhoods  were  decimated; 
families  were  uprooted  and  insufficiently  compensated  for 
the  disruption  of  their  lives;  environmentally  sensitive  areas 
were  destroyed;  and,  perhaps  worst  of  all,  highway  building 
encouraged  and  reinforced  a form  of  development  that  we 
have  come  to  realize  in  the  eighties  is  one  that  we  as  a 
nation  can  no  longer  afford— urban  sprawl. 

In  desperation,  citizens  banded  together  and  developed 
the  "stop  the  highway"  movement  of  the  late  1960s  and 
1970s.  This  banding  together  led  to  the  formation  of  citizen 
coalitions.  The  taste  of  victory  was  sweet.  As  a result  of 
being  left  out  of  the  decisionmaking  process  for  so  long, 
these  citizens  decided  that  the  only  way  to  make  cmyone 
listen  was  to  control  the  funding.  It  is  interesting  to  note 
that  California,  the  freeway  state,  was  the  first  state  to 
feel  the  citizen  backlash.  Perhaps  it  was  just  a coincidence, 
but  Proposition  13  was  conceived  there.  No  one  knows  what 
final  effect  this  legislation  will  have  on  the  state,  but  it  is 
safe  to  say  that  the  initial  euphoria  has  now  given  way  to 
apprehension.  We  will  all  be  watching  events  as  they  unfold 
in  California  amd  in  other  states  that  have  passed  measures 
like  Proposition  13— Massachusetts,  Arizona,  and  Colorado. 
This  is  an  example  of  citizen  participation  in  the  extreme. 
Citizens,  these  days,  have  become  very  sophisticated  and 
know  when  they  are  being  used  and  abused. 

All  trcmsportation  and  highway  departments  should  use 
the  experience  of  the  past  and  should  budget  adequately  for 
public  participation  emd  involvement.  The  cost  should  be 
considered  part  of  the  cost  of  doing  business. 

But  you  say,  "No  one  comes  to  meetings."  Well,  they 
won't  come  and  participate  if  they: 

• Are  expected  to  attend  a pro  forma  public  hearing 
held  at  the  end  of  a long  period  of  internal 
involvement  from  which  they  have  been  excluded, 
and  they  are  now  expected  to  rubber  stamp  all 
decisions. 

• Are  asked  to  be  part  of  an  advisory  committee  or 
task  force  and  their  advice  is  never  considered  or 
is  rejected  without  a valid  reason. 

• Are  not  given  staff  support  and  background 
material  in  a timely  fashion  and  in  language  a 
nonprofessional  can  understand. 

• Realize  that  their  energy  is  being  sapped  in  useless 
decisionmaking  so  that  by  the  time  important  deci- 
sions have  to  be  made,  they  are  exhausted  and  will 
agree  to  anything  just  to  get  home. 

• Perceive  most  of  the  appointees  to  be  political 
hacks. 

You  will  get  cooperation  on  a regional,  county,  or  local 
level  if  you: 

• Vigorously  advertise  for  volunteers,  and  really 
mean  it.  You  should  accept  everyone  who  shows  up 
and  should  not  worry  about  large  numbers.  After 
the  third  meeting,  when  assignments  are  made,  all 
who  are  not  really  interested  will  drop  out  emd  you 
will  have  a workable  number. 

• Clearly  describe  the  group's  function,  as  well  as 
what  will  be  expected  of  them.  Do  not  let  the 
group  begin  deliberations  with  expectations  that 
can  never  be  achieved. 
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• Allow  the  participants  to  set  the  time  and  place 
for  the  meetings.  You  should  help  set  the  agenda, 
provide  supportive  staff  and,  most  importantly, 
provide  out-of-pocket  expenses  if  needed. 

• Work  out  from  the  beginning  a procedure  for 
mitigating  differences. 

By  including  citizens  in  the  decisionmaking  process,  you 
will  not  only  develop  a sympathetic  constituency  but  also  a 
grass  roots  knowledge  of  an  area,  all  of  which  are  essential 
to  good  programming. 

In  conclusion,  I would  like  to  quote  from  "Citizen 
Participation  in  the  American  Federal  System,"  published  by 
the  .'\dvisory  Commission  on  Intergovernmental  P.elations. 
This  publication  sums  the  subject  up  nicely. 

"A  full  and  free  interchange  of  information  between  the 
people  cmd  their  elected  representatives,  as  well  as 
between  the  people  and  their  appointed  administrators, 
clearly  is  essential  to  responsible  and  well-informed 
public  decisionmakers  and  responsive  government.  The 
decisionmakers  need  to  know  what  the  public  wants  and 
how  the  decisions  they  make  work  out  in  practice.  For 
their  part,  citizens  need  to  know  what  the  officials  are 
doing  so  that  they  can  hold  them  responsible;  the  public 
must  also  know  the  reasons  for  governmental  decisions 
if  they  are  to  retain  confidence  in  the  soundness  and 
equity  of  those  decisions." 


LANCE  A.  NEUMANN 

Cambridge  Systematics,  Inc. 

and 

JOSEPH  DRESSER 

Wisconsin  Department  of  Transportation 

Over  the  past  few  years,  the  rate  of  growth  in  revenues 
available  for  transportation  at  the  state  level  has  slowed 
considerably,  and  increasing  gas  prices,  supply  shortages, 
cuid  federal  fuel  efficiency  standards  may  result  in  an  actual 
decrease  in  total  revenues  available  for  transportation  in 
some  states  in  the  future.  This  slowdown  in  the  growth  of 
revenues,  the  impact  of  inflation  on  the  construction  in- 
dustry, the  increase  in  routine  highway  maintenance  needs, 
etnd  greater  expenditures  in  other  modes  have  resulted  in  a 
shcirp  decline  in  funds  available  for  highway  rehabilitation 
cind  improvement. 

Wisconsin,  like  many  other  states,  must  make  increas- 
ingly critical  decisions  on  how  to  use  scarce  highway  im- 
provement dollars.  While  significeint  improvement  to  por- 
tions of  the  primary,  secondary,  and  urban  systems  appears 
desirable,  it  is  clear  that  the  design  standards  reflected  in 
earlier  system  plans  and  needs  studies  will  not  be  met 
systemwide.  Rehabilitation  and  resurfacing  needs  are  in- 
creasing as  the  system  ages,  and  a large  number  of  bridges, 
particularly  those  with  severe  load-Ccurying  limitations,  are 
coming  due  for  replacement  or  will  face  further  restrictions 
on  use.  Uncompleted  portions  of  the  Interstate  system  are 
facing  deadlines  set  by  the  1978  Surface  Transportation  Act, 
ctnd  Interstate  rehabilitation  is  becoming  a critical  area  of 
concern. 

To  assist  in  analyzing  this  array  of  issues  and  invest- 
ment choices,  the  Wisconsin  Department  of  Transportation 
has  developed  and  implemented  a highway  investment  pro- 
gramming process  over  the  past  two  years.  The  primary 
objective  of  the  process  is  to  provide  top  management  with 


a range  of  policy  choices  and  an  assessment  of  the  trans- 
portation, economic,  social,  and  environmental  conse- 
quences of  those  choices.  The  improved  programming 
process  and  a set  of  new  technical  support  tools  were  used 
to  develop  an  initial  highway  program  covering  the  years 
1980-1985.  It  is  the  department's  intention  to  update  this 
program  every  two  years  and  to  expand  its  scope  to  cover 
all  modes. 

OVERVIEW  OF  THE  PROCESS  AND  RESULTS  FOR  THE 
1980-1985  PERIOD 

Traditional  highway  programming  efforts  in  Wisconsin— and 
other  states  as  well— have  suffered  from  the  use  of  need 
studies  or  system  plans  reflecting  unrealistic  revenue  as- 
sumptions, an  inability  to  weigh  tradeoffs  within  and 
between  program  areas  (e.g.,  bridge  replacement  versus 
highway  rehabilitation  or  improvement),  the  lack  of  a sys- 
tematic method  for  maximizing  statewide  versus  local  or 
project  benefits,  2md  a failure  to  consider  a Isroad  range  of 
social,  economic,  and  environmental  impacts.  Generally 
only  one  design  alternative  or  potential  investment  level  is 
considered  for  each  project  in  programming,  and  projects 
are  ranked  either  subjectively  or  by  using  a more  technical 
method,  such  cis  a sufficiency  rating,  priority  index,  or 
benefit  cost  analysis.  For  the  most  part,  only  one  program 
alternative  is  explicitly  developed,  and  little  formal  pro- 
gram evaluation  occurs.  In  short,  program  development  has 
been  viewed  as  a mechanical  process  of  going  down  a 
priority  list  until  available  funds  are  exhausted. 

To  address  these  shortcomings,  an  improved  program- 
ming process  must  meet  several  key  requirements.  It  must: 

• Provide  a range  of  policy  choices  to  top  manage- 
ment, not  simply  one  recommended  program  alter- 
native 

• Maximize  system  benefits  over  individual  project 
benefits 

• Consider  alternative  design  concepts  (i.e.,  invest- 
ment levels)  for  each  project 

• Explicitly  develop  alternative  improvement  pro- 
grams for  evaluation 

• Utilize  a range  of  consistent  evaluation  criteria 
procedures  to  evaluate  project  and  program  op- 
tions. 

Since  the  most  critical  objective  of  the  process  was  to 
improve  the  department's  investment  decisionmaking  capa- 
bility by  providing  management  with  fully  evaluated  policy 
choices,  it  wais  necessary  to  develop  explicit  alternative 
improvement  programs.  In  turn,  developing  meaningful 
alternative  programs  required  that  project  alternatives— 
that  is,  alternative  levels  of  improvement  for  a given 
highway  segment— also  be  made  available.  Under  some 
program  assumptions  (e.g.,  constrained  revenue),  the  appro- 
priate level  of  improvement  for  a given  segment  might  be  a 
resurfacing  or  minor  reconditioning;  under  other  conditions 
(e.g,,  a revenue  increase),  more  major  improvements  might 
be  warranted.  Unless  this  dynamic  relationship  between 
project  level  improvement  scale  and  program  alternatives  is 
explicitly  recognized,  a key  element  of  program  choice  is 
ignored,  and  program  alternatives  are  simply  different  com- 
binations of  projects,  each  having  only  one  proposed  design. 

It  was  recognized  that  in  many  cases,  particularly  for 
candidates  for  programming  in  the  early  years  of  the 
program  period  (1980-1981),  project  design  options  could  be 
very  constrained  for  any  number  of  reasons.  The  results  of 
the  project  development/EIS  process,  prior  commitments  to 
local  units  of  government,  and  federal-aid  eligibility  re- 
quirements may  narrow  the  range  of  viable  design  concepts. 
Nonetheless,  in  many  cases,  more  than  one  feasible  design 
concept  was  available,  and  a final  choice  would  be  influ- 
enced by  state  level  program  and  policy  directions. 

To  meet  the  requirement  that  systemwide  or  st.atewide 
benefits  be  maximized  over  project  or  local  benefits  meant 
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that  consistent  criteria  had  to  be  established  to  define 
deficiencies,  develop  design  solutions,  and  select  projects  in 
all  eight  district  offices  of  the  department.  The  basic  steps 
of  the  new  programming  process  were: 

• Analysis  of  existing  conditions  and  deficiencies 

• Development  of  alternative  programs 

• Evaluation  of  aiternative  programs 

The  approach  to  each  of  these  steps  and  selected  results  are 
described  briefly  below. 

Analysis  of  Existing  Conditions  and  Deficiencies 

The  first  step  in  developing  a multiyear  program  was  to 
assess  thoroughly  the  existing  situation  with  respect  to 
revenue  availability  and  highway  system  physical  and  serv- 
ice conditions.  As  in  many  states,  Wisconsin  has  seen  a 
steady  erosion  in  the  buying  power  of  the  highway  improve- 
ment program.  In  fact,  during  the  ten-year  period  from 
1967-1977,  the  buying  power  of  state  funds  available  for 
highway  improvements  hcis  decreased  by  7 5 percent,  pri- 
marily because  of  inflat.^.i  in  the  construction  industry  and 
increasing  expenditures  for  routine  maintenance  (not  in- 
cluding resurfacing)  and  nonhighway  programs.  Figure  1 
shows  the  trend  in  expenditures  on  maintenance  euid  im- 
provement over  the  past  few  two-year  periods.  (The  rever- 
sal in  the  trend  toward  decreasing  highway  improvement 
expenditures  shown  for  the  1980-1981  biennium  was  the 
result  of  the  department's  most  recent  budget  submittal 
based  on  the  six-year  prograrn  developed  by  this  project. 
Over  $60  million  in  state  general  funds  were  approved  for 
highway  purposes.) 


Figure  1.  Decline  in  state  improvement  dollars— 
comparison  of  maintenance/construction 
(constant  1970  dollairs). 


Another  factor  that  will  reinforce  the  decrease  in 
improvement  funds  in  the  future  is  an  expected  slowdown  in 
the  rate  of  growth  of  overall  revenues.  Figure  2 shows  the 
trend  in  the  state  gas  tax  revenues  over  the  past  ten  years. 
Gas  tax  revenues,  which  currently  account  for  over  50  per- 
cent of  total  revenues,  are  expected  to  decrease  in  the 
future  due  to  fuel  price  increases  and  improved  fuel  effi- 
ciency in  the  vehicle  fleet.  As  a result  of  all  these  factors, 
it  is  expected  that  Wisconsin  will  not  be  able  to  match 
available  federal  aid  in  the  mid-1980s. 


In  parallel  with  the  assessment  of  revenue  availability, 
existing  highway  system  physical  and  service  conditions 
were  analyzed.  The  assessment  specifically  avoided  the 
needs  study  approach  and  defining  deficiencies  in  terms  of 
traditional  highway  standards.  Instead  it  recognized  that  as 
a practical  matter,  definitions  of  need  and  deficiency  vary 
from  time  to  time  based  upon  a number  of  factors,  including 
public  acceptability  of  existing  conditions,  cost  of  improve- 
ments, and  revenue  availability. 

To  provide  some  objective  measures  of  roadway  condi- 
tions, a set  of  deficiency  data  was  collected  for  half  of  the 
system  (about  6000  of  the  11  900  miles).  These  data 
included  surface  age  and  pavement  condition,  accident  rates 
and  occurrences,  volume-to-capacity  ratios,  percent  no- 
passing zones,  cmd  other  geometric  and  structural  criteria. 
The  deficiency  data  for  each  segment  were  placed  in  a 
computer  file  for  efficient  editing,  sorting,  analysis,  and 
display. 

Using  the  computer  information  system,  a series  of 
deficiency  reports  were  produced,  summarizing  the  extent 
and  severity  of  various  deficiencies  statewide  and  by  dis- 
trict, functional  class,  etc.  Figure  3 illustrates  the  type  of 
output  developed  from  these  reports.  These  reports  were 


Figure  3.  Roadway  cross  section  deficiency  mileage. 

Tlie  following  mileage  summary  shows  the  number  of  reported  miles  that  have  substandard  pavement  and/or  shoulder  widths. 

Functional  Class 

Total 

Miles 

1 2 3 

District  Number 
4 5 

6 

7 8 9 

Principal  arterial 

967 

147  70  124 

106 

134 

84 

159  135  8 

Minor  arterial 

2,468 

381  306  333 

292 

261 

293 

212  390 

Major  collector 

1,228 

271  98  104 

113 

161 

131 

232  98 

Minor  collector 

38 

14  4 5 

15 

Total 

4,721 

813  478  566 

511 

596 

523 

603  623  8 

Accident  Rate: 

Threshold  Values 

Total 

Miles 

Ave.  Rate 

Sample  ave.  - 346 

(®300 

1825 

522 

Statewide  ave.  - 280 

(a  500 

602 

770 

@750 

136 

1193 

Accident  Occurrence: 

Threshold  Values 

Total 

Miles 

Ave.  Occurrence 

Sample  ave.  - 277 

@300 

756 

778 

State  ve.  - 200 

@ 500 

275 

1239 

@750 

131 

1695 

Geometric:  % passing: 

Threshold  Values 

Total 

Miles 

Ave.  % Passing 

Sample  ave.  - S6% 

@ 50% 

1514 

31 

State  ave.  - not  avail 

@ 30% 

670 

18 

@ 20% 

385 

12 

Capacity:  V/C 

Threshold  Values 

Total 

Miles 

Ave.  V/C 

Sample  ave  - 0.40 

@ 0.60 

674 

0.87 

State  ave.  - not  avail. 

@0.80 

254 

1.10 

@ 1.00 

99 

1.37 
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used  to  help  guide  the  development  of  specific  program 
alternatives  and,  subsequently,  similar  deficiency  summaries 
were  used  as  a means  of  evaluating  program  alternatives 
and  summarizing  program  performance.  The  computer 
information  system  represented  a crucial  technical  tool  to 
support  a process  that  must  necessarily  deal  with  a large 
amount  of  information  and  be  capable  of  summarizing  that 
information  at  different  levels  of  detail  depending  on  the 
isues  of  concern  and  the  decisions  to  be  made. 

System  conditions  and  deficiencies  in  other  program 
ctreas  were  identified  as  well.  For  bridges,  the  results  of  the 
FHWA  Sufficiency  Rating  Formula  and  the  department's 
own  priority  listing  based  on  load-carrying  capacity,  overall 
structural  condition,  and  geometries  were  used  to  assess 
replacement  needs.  The  most  recent  Interstate  cost  esti- 
mate (1979)  prepared  for  FHWA  served  as  a basis  for 
assessing  potential  improvements  on  that  system. 

Once  the  screening  of  deficiencies  of  the  state  highway 
system  was  completed,  alternative  improvement  project 
concepts  were  developed  for  those  segments  judged  most 
deficient.  In  identifying  potential  improvement  projects, 
emphasis  was  placed  on  those  segments  requiring  surface 
renewal  in  the  six-year  period,  coupled  with  safety,  geo- 
metric, and  capacity  deficiencies.  The  minimum  improve- 
ment alternative  proposed  for  each  segment  was  expected 
to  be  a resurfacing  project  or  a resurfacing  project  coupled 
with  the  minimum  structural  renewal  necessary  to  support  a 
new  sxirface.  Depending  on  the  severity  of  the  deficiencies 
present,  higher  levels  of  improvement  proposed  for  a given 
segment  varied  from  minor  reconditioning  projects  to  major 
reconditioning,  reconstruction,  and  major  projects  on  new 
alignments. 

Again,  the  purpose  of  developing  alternative  improve- 
ment concepts  for  a given  segment  was  to  allow  the 
improvement  level  to  vary  depending  on  the  program  param- 
eters assumed  (e.g.,  overall  revenue  level,  allocation  of 
revenue  by  district,  subprogram  emphasis,  etc.).  For  each 
alternative  improvement  concept  for  each  segment,  data  on 
the  key  design  elements,  potential  impacts,  cost  estimates, 
and  schedule  were  collected  and  placed  in  a computer  file, 
which  could  be  cross-:referenced  with  the  deficiency  data 
file  to  produce  summaries  of  the  deficiencies  addressed  by 
different  sets  of  projects  and  programs. 

For  about  30  major  project  sites,  a range  of  alterna- 
tives was  identified,  based  primarily  on  current  or  past 
studies.  These  30  projects  were  subjected  to  formal  bene- 
fit-cost analysis  using  the  Highway  Investment  Analysis 
Package  (HIAP)  developed  for  FHWA.  The  use  of  benefit- 
cost  analysis,  while  recognized  as  only  one  of  many  factors 
affecting  major  project  decisions,  did  point  out  the  trade- 
offs involved  in  successively  increaising  investments  in  one 
or  a few  project  sites  versus  funding  more  moderate  im- 
provements at  more  sites.  In  addition,  the  testing  of  a 
remge  of  alternatives  at  each  site  often  identified  other 
potentially  cost-effective  alternatives  that  should  be  de- 
veloped and  analyzed. 

Development  of  Alternative  Programs 

BcLsed  on  the  analysis  of  deficiencies,  it  was  clear  that  a 
range  of  key  policy  issues  had  to  be  explored  in  developing 
alternative  programs.  These  issues  included: 

• The  benefits  available  from  a revenue  increase 

under  varying  assumptions  about  how  additional 
revenues  might  be  spent 

• The  benefits  of  greater  emphcisis  on  safety  or 

capacity  improvements  versus  pavement  preserva- 
tion 

• The  most  cost-effective  mix  of  resurfacing  and 

reconditioning  work  for  maintaining  some  minimum 
pavement  quality 

• The  tradeoff  of  funding  a relatively  few  major 

improvements  versus  many  more  small  improve- 
ments 


Given  the  expected  trend  in  gas  tax  revenues,  the  needs  to 
explore  the  potential  for  a revenue  increase  and  to  demon- 
strate how  additional  revenues  could  be  used  were  identified 
as  the  most  critical  for  the  department. 

While  the  number  of  alternative  programs  that  could  be 
developed  and  evaluated  was  limited,  a range  of  reasonable 
funding  levels  was  defined  for  each  of  four  program  areas: 
resurface,  reconstruction  amd  recondition  (RRR);  bridges; 
the  Interstate;  and  major  projects. 

Figure  4 shows  the  funding  levels  selected  for  each 
area.  The  funding  levels  selected  for  each  of  the  program 
areas  were  based  on  the  results  of  the  deficiency  amalyses 
described  earlier,  expected  federal  funding  availability,  pre- 
vious program  commitments,  and  the  policy  preferences  of 
top  management.  The  objective  was  to  identify  the  likely 
range  of  expenditures  by  program  area,  assuming  different 
total  revenue  levels  and  policy  directions.  Thus,  for  the 
general  RRR  program  area,  expenditures  of  at  leeist  S200 
million  (1978  dollars)  were  estimated  to  be  necessary  during 
the  1980-1985  period  simply  to  meet  surface  renewal  objec- 
tives. On  the  other  hand,  even  under  the  most  optimistic 
revenue  scenario  (i.e.,  assuming  a major  revenue  increase), 
coupled  with  minimum  expenditure  levels  in  the  other 
program  areas,  it  was  unlikely  that  RRR  program  expendi- 
tures would  exceed  $400  million. 

As  shown  in  Figure  4,  three  program  funding  levels 
were  selected  for  each  of  the  RRR,  bridge,  amd  Interstate 
areas.  The  major  projects  were  grouped  into  categories 
identified  as  committed  (e.g.,  essentially  under  construc- 
tion), amd  high,  medium,  and  low  priority  candidates  without 
explicit  program  levels  set. 


Figure  4.  Structure  of  program  alternatives. 


Alternative  Program  Levels 
(millions  of  1978  dollars) 

Program  Area 

Low  Mid  High 

Resurface,  recondition, 
reconstruction 

200 

300 

400 

Interstate 

90 

135-195 

245 

Bridge  replacement 

70 

100 

140 

Major  projects 

120 

listing  of  additional 
projects 

The  development  of  alternative  programs  for  the  RRR 
area  was  guided  by  guidelines  which  identified  surface 
renewal  mileage  targets  and  other  priority  criteria  as  well 
as  overall  funding  levels.  While  district  offices  were  given 
initial  funding  targets,  it  was  made  clear  that  final  district 
funding  levels  would  depend  on  a statewide  evaluation  of 
initial  district  submittals  and  the  desire  to  develop  a consis- 
tent program  district  to  district.  Figure  5 illustrates  the 
criteria  that  were  expected  to  be  used  in  determining  the 
appropriate  level  of  improvement.  However,  overall  funding 
level  as  well  as  deficiency  criteria  had  to  be  used  together 
in  making  project  selection.  At  the  lowest  funding  level  for 
the  RRR  program  area  ($200  million),  district  choices  were 
constrained  by  the  surface  renewal  target,  and  the  majoritv 
of  projects  were  for  resurfacing  and  minor  reconditioning. 
However,  at  higher  funding  levels,  there  was  increasing 
flexibility  to  fund  major  reconditioning  and  reconstruction 
projects  while  still  meeting  surface  renewal  goals.  Figure  o 
illustrates  the  relationship  between  project  and  program 
alternatives.  Figure  7 summarizes  the  tvpes  of  improve- 
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Figure  5.  Improvement  level  threshold  deficiency  requirements. 


Levels  of  Improvement: 
Resurfacing 


sth 

Recondition  1 


(Minor  Reconditionin 


Recondition  2 


g) 


(Major  Reconditioning) 


Pavement  age 
Maintainability 
Pavement 
Serviceability 
Index  (RSI) 


Plus: 

Pavement  width 
Shoulder  paving 
Minor  shoulder 
widening 


^_Plus: 

Pavement  failure 
Safety 

Isolated  curve 
Isolated  crest 
Isolated  hazcu-d 
Federal  aid 
eligibility 


Reconstruction 


Plus: 

Safety 

Geometries 

Capacity 

Combinations 


Figure  6.  Relationship  between  project  and  program 
alternatives. 


Alternative 


Revenue 


Assumptions 


Alternative  Investment  Programs 


Figure  7.  Summary  of  program  alternatives — RRR  program  area. 


Resurface 

Recondition, 

Totals 

Resurfacing 

Minor 

Reconditioning 

Major 

Reconditioning 

Reconstruction 

Reconstruction 

Program 

Cost 

Miles 

Cost 

Miles 

Cost 

Miles 

Cost 

Miles 

Cost 

Miles 

Low 

202 

3165 

112 

2415 

24 

282 

44 

397 

22 

71 

Mid 

300 

3387 

100 

2024 

30 

337 

84 

682 

86 

244 

High 

404 

3679 

99 

2013 

35 

378 

112 

558 

158 

372 

Costs  in  millions  of  1978  dollars. 
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ments  funded  by  the  RRR  program  alternatives.  Additional 
resources  above  the  $200  million  level  increase  total  mile- 
age somewhat  but  dramatically  increase  expenditures  in  the 
high  improvement  categories. 

Some  consideration  was  given  to  specifying  relatively 
rigid  rules  or  priority  thresholds  (e.g.,  accident  rate  above  a 
specified  level,  etc.)  for  projects  proposed  for  higher  level 
improvements.  However,  subject  to  meeting  surface  re- 
newal goals,  districts  were  given  wide  latitude  to  set 
priorities.  This  was  a more  prudent  approach  initially,  given 
variations  in  conditions  district  to  district  and  a lack  of 
agreement  on  the  acceptable  range  for  any  threshold  cri- 
teria. More  defensible  threshold  criteria  could  be  set  in 
future  cycles  depending  on  the  degree  of  variation  occurring 
in  initial  district  submittals. 

The  development  of  alternative  bridge,  Interstate,  and 
major  programs  also  was  guided  by  an  explicit  set  of  priority 
aind  policy  guidelines,  but  here  too  the  use  of  a strict 
formula  was  avoided.  For  bridges,  primary  consideration 
was  given  to  load-carrying  capacity  and  posted  limits, 
overall  structural  conditions,  geometries,  age,  and  traffic 
levels.  For  Interstate  improvements,  priority  was  given  to 
completion  of  the  system  and  selected  operational  and 
safety  improvements  on  existing  facilities.  For  selected 
major  improveipent  projects,  benefit-cost  analysis  was  per- 
formed as  one  input  to  priority  setting,  and  projects  were 
grouped  in  several  priority  categories  depending  on  whether 
work  had  been  initiated  or  strong  commitments  implied  and 
the  e.xtent  and  severity  of  deficiencies. 

Evaluation  of  .Alternative  Programs 

Once  alternative  programs  had  been  developed,  program 
evaluation  focused  on  four  issues: 

• Description  of  the  contents  of  each  program  alter- 
native (e.g.,  miles  of  improvement  by  type,  etc.) 
cind  the  extent  to  which  guidelines  were  met  (e.g., 
surface  renew’al  targets  and  funding  levels,  etc.) 

• Consistency  of  program  submittals  from  district  to 
district  in  terms  of  the  deficiencies  addressed, 
level  of  improvements  proposed  for  given  defi- 
ciencies, cost  per  mile  by  improvement  type,  etc. 

• Benefits  of  each  alternative  in  terms  of  prolonged 
surface  life,  accident  reductions,  capacity  im- 
provements, etc. 

• Potential  economic,  social,  and  environmental  im- 
pacts 

The  evaluation  relied  heavily  on  the  deficiency  data  pro- 
duced earlier  in  the  study.  The  extent  and  severity  of 


deficiencies  on  segments  selected  for  improvement  were 
reviewed,  and  the  improvement  level  was  specified,  based 
on  a certain  set  of  deficiency  characteristics.  Again, 
without  a well-organized  information  system  that  could 
efficiently  match  deficiency  characteristics  with  project 
summary  data,  extensive  evaluation  would  not  have  been 
possible.  Manual  methods  of  estimating  the  potential  acci- 
dent reductions  and  capacity  benefits  from  each  program 
were  developed  to  augment  the  information  obtained  from 
deficiency  files  and  formal  benefit-cost  studies.  The  poten- 
tial economic,  environmental,  and  social  impacts  of  the 
alternative  programs  considered  have  been  estimated  to 
meet  the  spirit  of  state  environmental  law  and  recent 
regulations  of  the  U.S.  Council  on  Environmental  Quality. 
The  environmental  assessment  was  done  by  analyzing  the 
specific  impacts  of  the  larger  improvement  projects  and 
performing  a generic  assessment  of  the  likely  impacts  from 
several  classes  of  lower  cost  projects.  Figure  8 shows 
selected  results  of  this  analysis  for  the  major  project  area. 

The  availability  of  program  alternatives  was  instrumen- 
tal in  displaying  the  likely  impacts  of  varying  funding  levels 
in  each  area  and  allowed  cm  explicit  consideration  of  the 
tradeoffs  within  and  between  each  area.  Figure  9 summar- 
izes the  basic  elements  included  in  the  alternatives  for  each 
program  area  and  provides  some  indication  of  the  tradeoffs 
available  by  shifting  funds  from  area  to  area.  More  detailed 
descriptions  of  these  tradeoffs  were  used  to  guide  the 
selection  of  the  proposed  six-year  program  and  to  document 
cmd  justify  the  choices  based  on  the  alternatives  considered. 

A recommended  program  was  developed  based  on  cm 
assumption  that  a major  revenue  increase  would  not  be 
sought.  Subsequently,  a change  in  state  administrations 
required  a recycling  of  the  program  development/evaluation 
activity  to  produce  a recommended  program  based  on  a 
substantial  revenue  increase.  The  availability  of  all  the  key 
data  in  the  deficiency  and  project  summary  files  allowed 
this  substantial  modification  to  the  program  to  be  com- 
pleted within  a few  weeks.  The  evaluation  again  focused  on 
the  same  basic  issues  and  the  results  provided  the  necessary 
background  material  to  the  legislature  for  its  budget  de- 
liberations. 

The  legislature  subsequently  passed  a biennial  budget 
for  1980-1981  which  provided  over  $60  million  in  general 
funds  to  supplement  the  transportation  fund.  During  the 
current  biennium,  the  department  must  recommend  a per- 
manent funding  mechanism  to  generate  additional  funds  of 
roughly  this  magnitude  for  the  transportation  fund.  The 
department's  recommendations  on  the  relative  emphasis 
between  program  areas  and  on  specific  projects  were 
adopted  without  any  substantial  changes. 


Figure  8. 


Summetry  of  social,  economic, and  environmental  impacts  of  major  project  program 


options^  (1980-1985). 


Socied,  Economic,  and 
Environmental  Impacts 

Low 

Program 

($160M) 

Number  of  construction  jobs 

4 500-4  800 

generated  (person-yrs.,  1980-85) 

Income  generated  statewide 

$240-430 

(millions) 

Number  of  businesses 

8 

displaced 

Improvement  in  accessibility*^ 

101 

Households  displaced 

45 

Neighborhoods  severed 

0 

Farm  land  required  (acres) 

1 468 

Farms  severed 

53 

Wetland  filled  (acres) 

10 

Habitat  required  (acres) 

363 

Added  tons  of  salt  per  year 

3 168 

Infringement  on  endangered  species 

0 

Approved 

Program 

(S260M) 

Recommended'^ 

Program 

($360M) 

HighS 

Program 

($410M' 

7 300-7  800 

10  100-10  800 

11  500-12  300 

$390-780 

$540-1  090 

$615-1  230 

12 

25-65 

35-80 

379 

473-752 

543-026 

87 

104-217 

133-288 

0 

1-2 

1-3 

1 508 

2 033-3  433 

2 383-4  308 

54 

68-100 

78-134 

56 

76-235 

116-334 

673 

861-1  4<15 

1 010-1  801 

4 350 

5 144-5  320 

5 552-5  052 

0 

0-0 

0-0 

22 


Figure  8,  continued 


Social,  Economic,  and 
Environmental  Impacts 

Low 

Program 

($160M) 

Approved 

Program 

($260M) 

Recom  mended^ 

Program 

($360M) 

HighS 

Program 

($410M) 

Infringement  on  unique  areas  total 

0 

1 

3-9 

5-13 

Historical  archeologic  sites 

0 

0 

1-3 

1-4 

Coastal  zone  management  areas 

1 

1 

1-1 

1-1 

Air  quality 

Number  of  new  pollution  sources 

4 

4 

5-9 

6-12 

(projects  on  new  location) 
Projects  on  existing  location 

Increase  CO  concentration 

1 

2 

2-2 

2-2 

Decrease  CO  concentration 

1 

1 

2-4 

2-5 

No  change  CO  concentration 

1 

5 

5-6 

5-7 

Noise  levels 

Number  of  new  pollution  sources 

4 

4 

5-9 

6-12 

(projects  on  new  location) 
Projects  on  existing  location 

Exceed  present  levels  by  lOdBa 

2 

5 

7-8 

7-9 

Exceed  federal  design  year  noise  criteria 

1 

9 

2-3 

2-4 

Energy  consumption®  (BTU  x 10 1^) 

Materials  and  construction 

3.44-5.11 

5.59-8.29 

7.04-11.4 

7.95-12.9 

Vehicle  consumption 

n.a. 

n.a. 

n.a. 

n.a. 

Public  acceptability  of  improvements 

No  controversy 

1 

2 

2-4 

3-5 

Low  controversy 

4 

8 

9-13 

10-15 

High  controversy 

3 

3 

4-7 

5-8 

Number  of  projects  by  WEPA  clciss’ 

Type  I 

6 

11 

13-21 

15-25 

Type  n 

1 

2 

2-2 

2-3 

Type  in 

1 

0 

0 

0 

Impacts  other  than  construction  jobs  and  income  generated  do  not  include  1-43  and  Georke's  Corners  to  USH  16. 
In  units  of  thouscmds  of  peak -period  vehicle-hours  reduced  per  year. 

Under  the  Wisconsin  Environmental  Policy  Act  (WEPA): 

Type  I projects  are  likely  to  have  a significant  impact  on  human  environment. 

Type  n projects  may  have  a significemt  impact  on  human  environment. 

Type  in  projects  do  not  have  a significant  impact  on  human  environment. 

Impacts  on  the  recommended  program  equal  those  of  the  approved  plus  $100  million  worth  of  candidates, 
may  range  from  3 to  11  projects  depending  on  their  cost. 

Impacts  of  the  high  program  equal  those  of  the  approved  plus  $150  million  worth  of  candidates  which  may  range 
from  5 to  16  projects  depending  on  their  cost. 

Does  not  include  the  two  major  bridges,  Dubuque  and  Arrowhead. 

-not  available. 


1 

2 

3 


4 

5 
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Figure  9-  Summary  of  program  options— 6 years  (millions  of  1978  dollars). 


STH  Program  Area 

Interstate^ 

Bridge^ 

Major^ 

Program'^ 

Level  Key  Program  Elements 

Program^ 

Level 

Key  Program  Elements 

Program^ 

Level 

Key  Program  Elements 

Program'^ 

Level  Key  Program  Elements 

Low  $200  surface  renewal  of  3 165 

miles  does  not  meet 
target  of  3 400  miles 
or  federal  aid 
eligibility  lost 
some  minor  structural 
and  safety  recondition- 
ing and  reconstruction 
work 


$ 90  work  toward  completion 

of  1-43 

high  priority  safety 
projects  including 
median  barriers  (1-94) 
rest  area  (1-43) 
selected  bridge  deck 
overlays  to  preserve 
existing  system 
freeway  surveillance 
system  in  Milwaukee 


$ 67  replaces  150  bridges 

two-thirds  of  all  posted 
bridges  (34  of  49) 
selected  low-load  capa- 
city bridges 

selected  poor  structural 
condition  bridges 


$120  work  toward  completion  of 

a committed  major  proj- 
ect costing  approx. 

$70  million 

begin  work  on  three  high- 
cost  projects 


$300  surface  renewal  target 

$135 

all  elements  of  Low 

$103 

replaces  239  bridges 

Above 

work  toward  completion  o 

essentially  met  (3  387 

195 

Program 

includes  all  bridges  in 

$120 

nine  committed  major 

miles  of  3 400  miles) 

third  lane  projects  on 

Low  Program 

projects  costing  approx. 

and  federal  aid 

1-90,  1-94 

most  remaining  low-load 

$70  million 

eligibility  achieved 

selected  park-ride, 

capacity  bridges 

begin  work  on  three  high- 

significant  expansion 

rest  area,  bridge 

all  other  poor  structural 

cost  projects 

of  improvement  level 

fencing 

condition  bridges 

additional  major  projects 

over  low  level  with  some 

removal  of  roadside 

increase  in  the  total 
mileage  programmed 

obstacles,  lighting 

High  $400  surface  renewal  target  $245 

exceeded  (3  679  miles  of 
3 400  miles)  and  federal 
aid  eligibility  achieved 
further  expansion  of 
improvement  levels  with 
some  increase  in  total 
mileage  programmed 


all  elements  of  Mid 
Program 

selected  interchange 
improvements  1-94, 
1-794 

noise  abatement 
truck  weigh  stations, 
additional  park-ride 
lots  and  expansion  of 
lighting 


Does  not  include  lnterstate-3R  Program. 

Does  not  include  several  high-cost  bridges  requiring  special  funding. 


$143  replaces  311  bridges 

includes  all  bridges  in 
Mid  Program 
selected  functionally 
obsolete  bridges  narrow 
roadway,  restricted 
clearance,  poor  align- 
ment 

selected  marginal 
structural  condition 
bridges  likely  to  deteri- 
orate in  two-year  period 


3 Completion  of  committed  majors  estimated  to  cost  $70  million. 
Construction  of  other  higher  priority  major  projects  estimated 
to  cost  from  $15  to  $125  depending  on  funding  availability. 

^ Figures  in  millions  of  1978  dollars. 
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CONCLUSIONS 

There  are  several  important  conclusions  that  can  be  drawn 
from  this  project: 

1.  A multiyear  program,  even  in  an  era  of  constantly 
changing  project  development  schedules  and  costs,  funding 
levels  and  categories,  and  other  factors,  can  be  an  ex- 
tremely useful  management  tool.  However,  given  the 
increasingly  complex  environment  within  which  program 
decisions  must  be  made,  both  alternative  project  design 
concepts  for  a given  highway  segment  and  alternative 
programs  must  be  explicitly  considered  to  explore  important 
policy  choices.  Simply  setting  priorities  among  a list  of 
projects  for  which  only  one  design  concept  is  proposed  is 
often  overly  simplistic  and  ignores  a key  dimension  of 
program  choice. 

2.  To  store,  edit,  and  analyze  the  data  necessary  to 
develop  and  evaluate  a range  of  program  alternatives  re- 
quires a well-designed  computer  information  system  capa- 
bility and  a range  of  evaluation  support  tools,  both  manual 
and  computer  assisted.  On  an  ongoing  basis,  similar  capa- 
bilities will  be  needed  to  monitor  and  update  the  program  in 
light  of  project  schedule  and  cost  increases,  new  funding 
constraints,  and  changes  in  mcmagement  policies  and  prior- 
ities. Developing  this  ongoing  capability  is  the  final  ele- 
ment of  the  Wisconsin  programming  project. 

3.  A range  of  evaluation  tmd  priority  criteria  should 
be  used  to  select  project  and  improvements  levels.  While 
benefit-cost  analysis  and  other  technical  criteria  can  be 
useful,  rigid  formula  approaches  lack  the  flexibility  required 
to  make  final  project  selections  in  most  cases  where  sub- 
jective and  nonquantifiable  factors  must  be  considered. 

4.  On  an  ongoing  basis,  longer  rcmge  system  planning 
efforts  and  detailed  project  development  activities  must  be 
closely  coordinated  with  the  program  development  function. 
Much  of  the  information  on  system  conditions,  surface  re- 
newal needs,  etc.,  can  routinely  be  the  product  of  a periodic 
system  planning  report.  Similarly,  information  on  project 
alternatives  and  impacts  is  routinely  collected  during  proj- 
ect development  studies.  In  addition,  close  coordination  is 
needed  to  maintain  alternatives  for  a given  project  as 
appropriate  amd  to  monitor  project  cost  and  schedule 
changes.  While  a stable  multiyear  schedule  of  projects  is  a 
desirable  goal,  program  modifications  will  always  be  neces- 
sary, and  the  programming  function  should  be  used  to 
identify  and  analyze  the  uncertainties  and  risks  inherent  in 
any  proposed  program. 

5.  Program  level  environmental  analysis  can  be  done 
and  provides  useful  information  in  formulating  proposed 
programs.  Obviously,  the  level  of  detail  of  program  level 
analysis  Ccuinot  and  should  not  approach  that  of  a project 
EIS.  Also  the  processing  and  administrative  requirements  of 
any  formal  program  environmental  report  must  be  tailored 
to  allow  annual  or  biennial  budget  decisions  to  be  made  and 
program  implementation  to  proceed  smoothly.  Nonetheless, 
CEQ  regulations  suggest  that  program  level  environmental 
analysis  is  required  and,  based  on  the  Wisconsin  experience, 
it  is  accomplishable. 

Several  areas  for  further  research  and  development  are 
apparent: 

1.  The  tradeoff  between  highway  and  bridge  mainte- 
nance versus  improvement  and  replacement  needs  to  be 
more  thoroughly  explored.  Additional  methods  are  needed 
to  characterize  program  benefits  and  performance  to  allow 
a more  systematic  consideration  of  the  tradeoffs  implied  by 
different  programs.  While  a start  was  made  on  estimating 
environmental  impacts,  improved  methods  are  required 

2.  Future  cycles  of  the  programming  process  should 
incorporate  all  modes  of  transportation  in  which  the  state  is 
involved.  Again,  expansion  to  other  modes  will  require  the 
development  explicit  evaluation  criteria  and  methods  so 
that  again  program  tradeoffs  can  be  explored. 


W.  M.  HILLIARD 
Department  of  Transportation 
State  of  Florida 


The  programming  activity  in  Florida  is  now  done  in  the 
Division  of  Administration.  In  this  same  group  are  the 
Comptrollers  Office,  the  Data  Processing  Office,  and  the 
Programming  and  Budget  Office.  All  the  financial  activities 
were  grouped  into  one  unit  to  coordinate  activities  more 
effectively.  In  the  past,  programming  was  part  of  the 
planning  function,  and  the  main  focus  was  on  developing  an 
interface  between  planning  and  programming.  Information 
now  flows  from  programming  to  planning,  which  pulls  the 
two  functions  together  and  gives  a different  perspective  on 
the  kinds  of  plans  that  are  being  developed.  We  are  no 
longer  surprised  to  find  that  projects  that  have  been  planned 
for  years  are  just  not  possible,  are  too  expensive,  or  are 
environmentally  unsound. 

Florida  tends  to  be  result  oriented;  that  is,  we  concen- 
trate on  contract  lettings.  After  we  let  a contract,  there  is 
another  two  or  three  years  before  the  facility  is  actually 
finished,  but  we  are  essentially  through  with  that  product 
and  can  move  on  to  something  else.  Programming  is  the 
place  where  many  factors  of  the  decision  process  inter- 
sect—the  finamcial  revenue  forecasting,  politics,  federal  aid 
(cuts  and  opportunities),  priorities,  and  cash  flow.  Un- 
fortunately, a lot  of  the  criticism  also  seems  to  fall  there. 

Florida  has  a technical  programming  process  that 
works.  The  process  is  complex,  but  it  really  works.  A major 
reason  that  it  works  is  that  we  are  in  a full  cash  flow 
environment  in  Florida  and  we  have  a good  system  for  cash 
flow  management. 

The  concept  of  cash  flow  management  is  well  recog- 
nized and  understood  by  accountcmts  and  fincmce  people,  but 
it  is  not  as  well  understood  by  legislators,  government 
administrators,  and  the  general  public.  And  there  are 
significamt  variations  in  the  ways  in  which  cash  is  managed 
between  government  and  the  private  sector,  between  the 
federal  government  and  the  state,  and  among  agencies 
within  the  state. 

Figure  1 illustrates  the  concept  of  caish  flow  manage- 
ment by  depicting  the  relationship  between  cumulative 
dollars  and  time  for  both  accrual/encumbrance  finamcial 
management  and  cash  flow  management.  These  charts  show 
the  different  relationships  between  four  variables: 

• Obligating  authority— assumed  to  be  granted  on  an 
tmnual  basis  in  blocks  to  the  agency  as  a result  of 
state  appropriations,  release  of  apportionment  by 
the  federal  government,  or  other  acts  giving  the 
agency  authority  to  enter  into  contracts 

• Revenue— actual  receipt  of  funds 

• Obligations— actual  contractual  commitments  or 
initiation  of  work  that  will  result  in  eventual 
expenditures  and  which  follow  a variable  pattern 
generally  limited  by  the  obligating  authority  for 
each  year 

• Cash  Payout— the  actual  flow  of  dollars 

In  accrual/encumbrance  management,  obligations  at  anv 
point  in  time  are  approximately  equal  to  the  accrued 
revenue  on  hand.  When  this  is  the  case,  cash  payment  will 
lag  behind  obligations  for  a time  period  that  generally 
equals  the  average  payout  time  for  all  commitments. 
Assuming  the  average  contract  represented  by  the  obliga- 
tions in  this  chart  required  two  years  to  completely  pay  out, 
the  average  lag  time  between  obligation  and  cash  pavout 
will  be  two  years.  Thus,  the  cash  on  hand  at  anv  time  as 
represented  by  the  vertical  difference  between  obligations 
and  cash  payout  will  approximate  two  years  of  revenue. 

In  cash  flow  management,  obligating  authority  has  been 
increased  over  that  assumed  in  the  accrual  encumbrance 
model.  Obligating  limitations  have,  in  effect,  been  removed 
and  replaced  by  an  obligation  plan  which,  when  followed, 
will  increase  cash  payout  to  some  specified  level. 


Cumulative  Dollars 
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Figure  1.  Comparison  of  actual/encumbrance  and  cash  flow 
financiad  management. 


Accrual/Encumbrance 


The  difference  between  these  two  management  tech- 
niques is  that,  under  cash  flow,  obligations  are  limited  only 
by  revenue  and  the  amount  of  ceish  necessary  to  make 
payments  on  the  obligations.  By  design,  obligations  must  be 
limited  in  such  a manner  that  future  cash  payout  never 
exceeds  available  revenue  at  any  point. 

In  Florida,  we  have  cin  $800  million  budget  being  paid 
out,  and  sometimes  there  is  less  than  $10  million  in  the  bank 
from  month  to  month.  We  have  been  able  to  operate  like 
this  over  the  past  several  years  without  going  in  the  red. 
We  have  had  to  do  some  short-term  borrowing  (up  to  $30 
million)  from  the  general  funds,  but  we  have  been  able  to 
pay  it  back. 

It  is  obvious  that  in  the  process  of  going  from  accrual/ 
encumbrance  finance  management  to  cash  flow  manage- 
ment, additional  obligations  must  be  made  and  additional 
cash  must  be  paid  out. 

Equating  this  to  transportation  fincmcial  management 
and  assuming  that  cash  on  hand  is  equal  to  approximately 
two  years  revenue,  then  two  years  of  additional  contract 
lettings  can  be  accomplished  with  the  same  revenue.  The 
requirements  for  increased  payout  can  be  obtained  from 
cash  previously  on  hand  awaiting  payout. 

In  going  from  accrual/encumbrance  management  to 
cash  flow  management,  the  point  of  control  is  shifted  from 
accrued  revenue  on  hand  to  projected  cash  on  hand  at  some 
point  in  time.  This  involves  a change  in  accounting  tech- 
niques and  a change  in  the  control  parameters  from  known 
and  reliable  quantities  (revenue  on  hand  at  any  time,  current 
cash  balance,  etc.)  to  forecasts  of  expected  values  of 
parameters  in  the  future  (projected  revenue  projected  cash 
balance).  The  timeframe  for  critical  control  has  also  shifted 
from  the  present  to  some  point  in  the  future  when  the 
critical  cash  flow  occurs.  It  is  this  chcmge  from  known  and 
reliable  control  parameters  to  unknowh,  variable,  projected 
values  for  those  parameters  that  causes  the  greatest  con- 
cern to  financial  managers.  Financial  control  has  shifted 
from  a static  situation  to  one  that  is  dynamic  and  less 
predictable. 


Why,  then,  consider  changing  to  such  a process?  W^hat 
are  its  advantages? 

The  principal  advantage  is  the  increase  in  product 
output  that  occurs  without  the  necessity  for  introducing  new 
revenue.  Thus,  shifting  from  accrual/encumbrance  to  cash 
flow  can  be  regarded  as  a one-time  source  of  new  revenue. 
It  can  also  be  argued  that  cash  flow  makes  better  use  of 
available  funds  by  providing  a better  return  than  the  inter- 
est gained  by  investing  liquidated  funds.  However,  the 
financial  adveuitage  of  a few  points  difference  between 
inflation  and  interest  earned  is  minor  when  compared  to  the 
advemtage  to  the  tcixpayer  in  the  form  of  transportation 
benefit.  TreUisportation  improvements  are  justified  when 
the  benefits  are  greater  than  the  costs,  including  the 
opportunity  cost  of  foregoing  alternate  uses  of  the  money. 
If  the  alternatives  are  to  either  put  the  money  in  the  bank 
at  interest  or  to  construct  a transportation  project,  the 
state  has  no  economic  justification  for  taking  the  taxpayers' 
money  for  a transportation  improvement  until  such  time  as 
the  state  is  prepared  to  offer  benefits  in  return;  in  other 
words,  until  the  state  is  ready  to  actually  build  the  project. 
The  cash  flow  method  offers  the  shortest  possible  time 
between  the  collection  of  tcixes  and  the  production  of 
benefits. 

There  is  also  a question  of  who  earns  the  interest.  In 
many  states,  the  unliquidated  cash  from  trcmsportation  trust 
funds  is  invested  with  the  interest  accruing  to  the  state 
general  fund  for  the  benefit  of  programs  other  than  trans- 
portation. As  an  example,  the  state  of  Georgia  recently 
passed  legislation  that  permitted  the  interest  earned  from 
the  investments  of  state  highway  trust  fund  monies  to 
accrue  to  transportation  programs.  Because  the  trust  funds 
have  a significamt  amount  of  cash  on  deposit,  this  is 
expected  to  produce  a major  new  source  of  treuisportation 
funds  in  Georgia. 

In  many  states,  the  cash  awaiting  payout  is  used  to 
support  other  programs  on  a cash  flow  basis.  In  other  words, 
the  state  treasury  may  be  on  a full  cash  flow  basis,  although 
individual  agencies  such  as  transportation  may  be  on  the 


accrual/encumbrance  basis.  In  these  cases,  it  would  be 
impossible  for  all  agencies  to  go  on  a full  cash  flow  without 
introducing  additional  revenues. 

HOW  DO  YOU  CASH  FLOW’ 

Basically,  the  activities  associated  with  cash  flow  manage- 
ment relate  to  the  four  parameters,  which  must  be  forecast 
and  monitored. 

• Obligating  Authority— Under  cash  flow  manage- 
ment, obligating  authority  is  theoretically  uncon- 
strained except  by  the  impact  which  obligations 
will  have  on  cash  flow.  In  effect,  the  obligating 
authority  targets  developed  under  accrual/encum- 
brance management  are  replaced  by  targets  de- 
rived from  projected  cash  flow  on  planned  obli- 
gations. 

• Obligations— Obligations  under  cash  flow  manage- 
ment must  follow  some  previously  adopted  obliga- 
ting authority  plan.  This  plan  may  be  more  critical 
under  cash  flow  them  under  accrual/encumbrance 
because  the  timing  and  financial  mix  (state  versus 
federal  or  other  funds)  of  obligations  must  be 
consistent  with  cash  flow  objectives. 

• Forecasting  Revenues— The  forecasting  of  revenues 
has  become  more  difficult  in  recent  yecirs  because 
of  the  volatility  associated  with  gasoline  supply 
and  pricing.  Where  other  sources  such  as  license 
funds  are  involved,  revenues  may  be  erratic  and 
difficult  to  forecast.  Regression  analysis  and  other 
forecasting  techniques  are  usually  employed  for 
estimating  this  parameter.  Cash  flow  management 
is  best  accomplished  when  revenues  are  stable  and 
do  not  fluctuate  significantly.  When  revenues  are 
non-uniform  throughout  the  year,  choices  must  be 
made  between  carrying  sufficient  cash  to  manage 
through  the  low  points  in  revenue,  short-term  bor- 
rowing to  stabilize  revenue,  or  program  manipula- 
tion to  match  expenditure  patterns  against  reve- 
nue. The  mcmipulation  of  the  work  program  may 
preclude  taking  advantage  of  "grab  bag"  opportun- 
ities emd  introduce  inefficiencies  and  higher  costs 
in  the  program  implementation  process. 

• Estimating  Cash  Payout— Accurate  estimating  of 
cash  requirements  requires  reliable  and  stable 
commitment  plans  from  which  appropriate  payout 
curves  can  be  developed  for  each  type  of  com- 
mitment. Since,  in  transportation,  states  are 
normally  concerned  with  thousands  or  even  tens  of 
thousands  of  individual  commitments,  an  auto- 
mated process  is  essential.  Even  when  fairly 
reliable  payout  models  are  developed  for  each  type 
of  commitment,  the  aggregate  payout  of  all  com- 
mitments can  be  affected  by  variables  such  as 
weather,  the  amount  of  work  which  contractors  in 
the  industry  have  in  force,  economic  events  affec- 
ting the  supply  of  materials,  strikes,  work  stop- 
pages, new  federal  requirements,  etc.  Once  appro- 
priate models  for  forecasting  revenues  and  cash 
payout  cire  operational,  a system  of  tracking  and 
reporting  to  management  must  be  developed.  The 
reporting  must  be  simple,  preferably  graphical,  and 
designed  in  such  a way  that  decisions  requiring 
action  to  speed  up  or  slow  down  commitments  and, 
ultimately,  cash  flow  are  easily  obtained.  Objec- 
tives for  cash  flow  management  must  be  set. 
Because  cash  flow  mcmagement  is  dynamic  and 
subject  to  constant  change,  a margin  for  error 
should  be  provided.  This  cem  be  in  the  form  of 
minimum  cash  balances,  "staging"  in  federal  aid 
programs  (no  longer  permitted),  reserve  funds,  ad- 
vemces  from  other  funds,  bonding  authority,  or 
other  recovery  devices. 


WHAT  ARE  THE  CONSTRAINTS  TO  CASH  FLOW 
MANAGEMENT? 

While  a cash  flow  system  has  definite  advantages,  manv 
states  and  agencies  within  the  state  are  prevented  by  law 
from  managing  on  a cash  basis.  Laws  relating  to  financial 
management  and  accounting  are  sometimes  old,  oriented 
toward  accrual/encumbrance  management,  and  inappropri- 
ate for  modern  cash  flow  management.  Updating  these  la-ws 
to  permit  a change  in  the  financial  management  philosophy 
may  be  a greater  task  than  cash  flow  management  itself 
because: 

1.  Legislators  are  oriented  toward  the  annual  appro- 
priation-type budgets  which  are  accrual/encumbrance 
oriented. 

Z.  Cash  flow  management  reduces  the  prerogatives 
available  for  impacting  future  programs  (the  major  part  of 
cmnual  appropriations  may  be  required  to  pay  bills  for 
commitments  made  in  prior  years). 

3.  There  may  be  a popular  belief  that  cash  flow 
management  is  akin  to  deficit  financing. 

4.  Extreme  cash  flow  management  may  generate 
temporary  crises  that  leave  a perception  of  mismanage- 
ment. 

The  management  of  any  fund  on  a ceish  flow  basis 
requires  a certain  amount  of  flexibility.  This  flexibility,  at 
least  to  state  transportation  agencies,  is  only  available  in 
state  gasoline  tax  funds.  Federal  aid  comes  to  the  states  on 
a reimbursement  basis  for  work  already  done  and  paid  for 
and  is  controlled  at  the  federal  level  on  the  accrual/encum- 
brance basis.  Yet,  the  federal  aid  program  is  a significant 
problem  in  cash  flow  management  because  the  state  match- 
ing share  must  be  available  when  required  to  match  the 
federal  share  when  payments  to  contractors  are  made. 
Payments  to  contractors  are  usually  made  from  state  funds 
with  reimbursement  from  the  federal  government  at  a 
subsequent  time.  Although  regularly  apportioned  federal 
funds  are  somewhat  predictable  except  during  periods  where 
new  transportation  acts  are  under  development,  the  dis- 
cretionary and  "grab  bag"  nature  of  some  federal  programs 
cause  financial  management  under  cash  flow  to  be  e.x- 
tremely  dynamic  with  significant  changes  to  the  plan  occur- 
ring almost  on  a daily  basis.  Even  state  gasoline  tax  funds 
are  subject  to  state  categories  and  other  constraints  that 
may  prevent  cash  flow  management  or  at  least  make  it 
more  difficult.  As  an  example,  in  Florida,  each  of  the  67 
counties  receives  two  cents  of  the  8 cents  gas  ta.x.  which  is 
put  into  an  account  for  each  county.  Although  some 
counties  are  on  a cash  flow  basis  and  maintain  minimum 
cash  balances,  others  are  not  and  the  result  is  that  there  is 
always  in  excess  of  $100M  on  deposit  in  the  sum  total  of  the 
67  accounts.  Pooling  of  the  funds  for  use  of  the  available 
cash  is  restricted  by  law. 

SUMMARY 

Cash  flow  management  represents  an  alternative  to  trans- 
portation agencies  to  obtain  more  product  without  intro- 
ducing new  revenues  and  an  opportunity  to  make  better 
utilization  of  transportation  trust  funds. 

Cash  flow  management  involves  risk,  particularlv  in  the 
tremsportation  sector  which  is  dependent  on  worldwide  oil 
policy.  Cash  flow  management  also  requires  an  entirelv 
different  management  philosophy  and  management  tech- 
nology from  accrual/encumbrance  management.  There  are 
legal  and  political  barriers  to  cash  flow  management.  The 
decision  as  whether  to  embark  upon  cash  flow  management 
from  an  accrual/encumbrance  is  one  which  will  be  unique 
for  each  government  agency  and  should  onlv  be  done  after 
Ccireful  review  of  the  advantages,  disadvantages,  con- 
straints, cind  resources  required.  It  is,  however,  an  alterna- 
tive that  should  be  explored  in  order  to  get  the  most  from 
the  tax  dollar. 
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In  an  era  of  severely  limited  resources,  top  level  memage- 
ment  must  be  intimately  involved  in  the  programming 
process.  To  be  effective,  in  a management  sense,  the 
programming,  budgeting,  and  authorization  process  must  be 
closely  integrated.  This  becomes  even  more  critical  as  the 
nation  shifts  from  new  highway  construction  to  transporta- 
tion system  management. 

In  a bold  organizational  restructuring,  the  Pennsylvania 
Department  of  Transportation  shifted  from  its  traditional 
allocation  approach  of  transportation  programming  to  an 
integrated,  organizational  approach.  This  restructuring  was 
accompanied  by  a parallel  realignment  of  fiscal  and  systems 
management  functions.  Program  priorities  and  key  pro- 
grammatic decisions  are  now  made  through  the  Program 
Management  Committee  chaired  by  the  secretary  and  com- 
posed of  the  department's  nine  top  managers.  Programs  are 
developed  by  the  newly  created  Center  for  Program  De- 
velopment and  Management,  which  develops  and  presents 
options  to  the  Program  Management  Committee.  Fiscal 
implications  are  analyzed  by  the  Center  for  Fiscal  and 
Systems  Management.  The  entire  process  is  monitored  and 
managed  through  computerized  management  information 
systems  maintained  through  the  Center  for  Fiscal  and 
Systems  Management. 

THE  LEGAL  FRAMEWORK  FOR  TRANSPORTATION 
PROGRAMMING 

The  Pennsylv^mia  Department  of  Transportation  does  not 
work  in  isolation.  It  is  an  administrative  arm  of  the 
governor's  office.  While  reporting  to  the  governor,  the 
secretary  also  chairs  the  Pennsylvania  Trsmsportation  Com- 
mission, serves  on  the  Pennsylvania  Turnpike  Commission, 
and  also  serves  in  a variety  of  other  capacities.  The 
Pennsylvania  Transportation  Commission  is  a 15-member 
body  that  serves  in  em  advisory  capacity  to  the  governor,  the 
general  assembly,  and  the  secretary.  The  commission  is 
composed  of  leadership  members  from  the  general  assembly 
cmd  of  public  members  nominated  by  the  governor  and 
approved  by  the  state  senate.  Orgcmizationally,  the  depart- 
ment is  divided  into  three  administrative  divisions  (safety, 
local  and  area  tramsportation,  and  highways)  and  two  staff 
offices  (planning  and  administration).  Other  special  func- 
tions, such  as  the  press  secretary,  the  inspector  general  and 
the  chief  counsel,  report  directly  to  the  secretary. 

The  Department  of  Tramsportation  is  required  by  the 
Administrative  Code  of  the  commonwealth  to  prepare  and 
submit  to  the  Pennsylvania  Transportation  Commission  each 
even-numbered  year  its  recommended  program  for  the  next 
12  years.  Each  biennium,  the  department,  taking  into 
consideration  the  recommendations  of  the  commission  and 
other  relevcmt  information,  is  charged  with  reviewing,  re- 
vising, adjusting,  and  extending  the  commonwealth's  trans- 
portation program  for  an  additional  two  years. 

Under  the  Administrative  Code,  the  Pennsylvania 
Transportation  Commission  is  charged  with  determining 
which  highways,  rapid  transit,  railroad,  omnibus,  marine, 
airport  and  other  transportation  facilities  and  services 
should  be  constructed  or  reconstructed  and  the  recom- 
mended order  of  priority.  From  time  to  time,  the  results  of 
the  commission's  determination  are  to  be  certified  to  the 
governor,  to  the  general  assembly,  and  to  the  secretary  of 
transportation  for  their  consideration.  In  determining  the 
recommended  order  of  priority  in  which  transportation 
facilities  should  be  constructed  or  reconstructed,  the 
Pennsylvania  Transportation  Commission  takes  into  consid- 
eration the  priorities  established  by  the  department  in  its 
recommended  12-year  program;  however,  the  commission  is 
not  bound  by  the  department's  program  or  its  priorities. 

The  constitution  of  the  Commonwealth  of  Pennsylvania 
requires  the  governor  to  submit  to  the  general  assembly 


each  year  a capital  budget  for  the  ensuing  fiscal  year.  The 
capital  budget  must  set  forth  proposed  expenditures  to  be 
financed  from  the  proceeds  of  obligations  of  the  common- 
wealth, its  agencies,  or  authorities  or  from  proceeds  of 
operating  funds.  The  governor  is  also  required  to  submit  a 
financial  plan  for  not  less  than  five  years,  projecting  ex- 
penditures for  capital  projects  specifically  itemized  by 
purpose  and  by  a proposed  source  of  funds. 

The  general  assembly  has  the  responsibility  under  the 
state's  constitution  to  appropriate  funds  for  all  payments 
out  of  the  state  treasury.  The  constitution,  likewise, 
requires  the  general  assembly  to  adopt  a capital  budget  each 
fiscal  year.  Each  phase  of  any  project  defined  as  a capital 
project  requires  the  specific  authorization  of  the  general 
assembly  for  the  expenditure  of  state  funds. 

While  not  specified  in  detail  in  current  statutes,  the 
department  is  required  to  coordinate  development  of  the  12- 
year  program  in  cooperation  with  substate  entities.  In 
accordance  with  the  department's  action  plan,  metropolitan 
planning  organizations,  regional  planning  agencies,  county 
planning  agencies,  and  interested  federal  and  state  agencies, 
have  the  opportunity  to  participate  in  the  development  of 
the  department's  12-year  program  and  in  the  Pennsylvania 
Transportation  Commission's  activities. 

The  diversity  of  federal  legal  and  regulatory  require- 
ments affects  program  development  and  management. 
Several  are  of  particular  significance.  Federal-aid  projects 
in  urbanized  areas  (more  than  50  000  in  population)  are  to  be 
based  on  a continuing,  comprehensive  transportation  plan- 
ning process  carried  on  cooperatively  by  the  state  and  local 
communities.  No  project  may  be  constructed  unless  re- 
sponsible public  officials  and  their  views  are  considered  with 
respect  to  the  corridor,  location,  and  design  of  the  project. 
Federal-aid  projects  on  the  designated  urban  system  are  to 
be  initiated  by  appropriate  local  officials  with  the  con- 
currence of  the  state. 

THE  TRADITIONAL  ALLOCATION  APPROACH  TO 
PROGRAMMING 

Pennsylvcmia's  traditional  approach  to  transportation  pro- 
gramming was  based  on  a county-by-county  allocation  of 
anticipated  resources.  These  county-by-county  allocations 
drove  the  capital  program  development  process.  Noncapital 
program  development  was  scattered  among  various  organi- 
zational units  within  the  department.  Other  them  the  12- 
year  forecast  of  available  federal-aid,  there  was  an  almost 
complete  lack  of  financial  planning.  State  funds  were 
provided  through  bond  financing. 

Capital  Program  Development 

Development  of  the  department's  capital  improvement  pro- 
gram was  coordinated  through  the  former  Bureau  of  Eco- 
nomic Research  and  Programming  (BERP).  Even  though 
capital  program  development  was  coordinated  through 
BERP,  decisions  regarding  priorities  were,  in  general,  ex- 
ternal to  the  department.  The  prevailing  process,  driven  by 
the  county-by-county  allocation  formula  adopted  by  the 
Pennsylvania  Transportation  Commission,  followed  the 
highly  structured  process  shown  in  Figure  1.  Anticipated 
financial  resources  were  allocated  to  the  commission's  allo- 
cation formula.  Within  the  12-year  county  allocations,  the 
department's  engineering  districts  and  county  planning 
agencies  assigned  preferred  priorities  to  individual  projects. 
Prioritized  projects  were  then  selected  for  inclusion  in  the 
recommended  program  beginning  with  the  highest  priority 
and  continuing  until  the  respective  county  allocations  were 
exhausted.  The  recommended  program  was  subsequently 
presented  to  the  Pennsylvania  Transportation  Commission, 
which  ordinarily  adopted  the  program  as  its  own. 

As  long  as  resources  were  plentiful  (or  at  least  seem- 
ingly so,  as  with  bond  financing),  this  cooperative  process 
ensured  local  input.  However,  inflation  continued  to  take 
its  toll,  and  revenues  began  to  decline.  At  first,  lack  of 
current  revenues  for  capital  financing  was  offset  by  bond 
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Figure  1.  Twelve-year  transportation  program:  pre-1979. 


financing.  Eventually,  all  current  resources  were  dedicated 
either  to  maintenance  of  the  existing  system  or  to  debt 
service  on  previously  issued  bonds  for  capital  improvements. 
As  the  commonwealth's  ability  to  sell  bonds  expired,  the  12- 
year  programming  process  became  "much  ado  about  noth- 
ing." Finally,  the  process  collapsed  as  the  department's  im- 
provement program  was  placed  on  indefinite  hold. 

Noncapital  Program  Development 

Noncapital  programming  was  fragmented  among  various 
organizational  units  within  the  department.  Categorical 
programs  initiated  during  the  sixties  and  seventies  {such  as 


safety  and  highway  restoration  programs!  were  assigned  to 
functional  orgamization  units.  The  nature  of  the  organiza- 
tion was  to  institutionalize  these  assignments.  Constitu- 
encies developed,  leading  to  a very  parochial  process  ever, 
within  the  department.  This  led  to  a variety  of  disjointed, 
narrow  programs  at  the  expense  of  the  overall  program 
structure.  Inconsistent  program  structures  tended  to  remain 
that  way,  in  part,  because  the  fragmented  assignment  of 
programming  responsibilities  either  obscured  or  obstructed 
required  changes. 

The  fragmented  noncapital  programs  were  less  visible 
because  of  the  relatively  small  dollar  amounts  involved  wuh 
each  when  compared  with  the  highly  visible  capital  improve- 
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ment  program.  These  less  visible  programs,  while  signifi- 
cant in  cumulative  expenditures  and  impacts,  were  com- 
pletely overshadowed  by  the  capital  program.  As  the 
capital  program  became  impossible  to  finance,  it  appeared 
that  the  department  was  doing  nothing,  even  though  it  still 
collected  more  than  1 billion  dollars  from  Pennsylveuiia 
taxpayers  each  year. 

Because  of  the  fragmented  approach  to  programming, 
information  available  to  management  was  often  inconsistent 
and  not  readily  comparable  between  programs.  Decision- 
making tradeoffs  required  by  increasingly  scarce  resources 
simply  could  not  be  made.  This  denied  top  management  the 
opportunity  to  assess  competing  requirements  in  any  mean- 
ingful way. 

Financial  Planning 

The  failure  to  integrate  decisionmaking  into  the  program- 
ming process  contributed  to  the  misunderstanding  and  con- 
fusion that  existed  both  within  as  well  as  outside  of  the 
department.  Further  adding  to  the  confusion  was  the  lack 
of  top  management  involvement  in  linking  the  budget 
process  with  programming. 

In  the  early  seventies,  inflation  notwithstanding,  the 
department  continued  an  ambitious  program  of  highway 
construction  financed  largely  through  bond  sales.  Bond  sales 
averaged  $250  million  a year,  reaching  a high  of  $440 
million  in  1976.  By  1978,  Pennsylvcmia's  highway  debt  had 
increased  to  its  current  level  of  $2.3  billion— twice  as  large 
as  any  other  state  in  the  nation.  Bonds  will  not  be  fully 
retired  until  the  year  2005,  and  through  1990,  debt  service 
will  exceed  $190  million  per  year. 

The  near  absence  of  financial  plemning  during  this 
period  had  several  effects  on  programming.  TTie  financial 
constraints  estimated  for  program  development  focused  on 
total  funds  available  during  the  12-year  period.  Within  the 
overall  12-year  financial  constraint,  projects  proceeded  to 
implementation  on  a first-come,  first-served  basis.  Shorter 
term,  program-related  financial  issues  were  not  addressed  in 
any  systematic  fashion. 

By  1977,  the  lack  of  integrated  financial  planning  and 
program  development  led  to  a moratorium  on  construction. 
The  commonwealth  had  exhausted  its  capacity  to  borrow 
money  for  highway  construction,  and  it  could  no  longer 
match  federal-aid.  Literally  dozens  of  modern,  multilane, 
divided  highways  had  been  started  all  over  the  common- 
wealth and  were  left  partially  completed— leading  to  no- 
where, connecting  to  nothing. 

The  fragmented,  allocation  approach  helps  to  explain 
the  mentality  that  continued  big-ticket  construction  (using 
bond  financing)  while  the  existing  highway  and  bridge  sys- 
tems crumbled  from  age,  weather,  and  overuse  - the  men- 
tality that  continued  to  rip-up  basically  good  roadways  in 
the  name  of  safety  and  operational  improvemeiits  while 
adjacent  roadways  lay  riddled  with  unfilled  potholes,  and  the 
mentality  that  continued  to  fin2mce  improvements  with 
100-percent  state  funds  (bond  financed)  when,  in  fact,  these 
same  funds  could  have  been  highly  leveraged  with  federal- 
aid. 

Fragmented  Programs  and  Fiscal  Chaos 

In  summary,  the  traditional  allocation  approach  to  transpor- 
tation programming  failed  to  link  sufficiently  fincmcial 
planning  and  management  with  program  development  and 
memagement.  Pennsylvamia's  traditional  concept  of  county- 
by-county  resource  allocation  preempted  the  opportunity  to 
address  the  commonwealth's  highest  priorities  on  a syste- 
matic, statewide  basis.  In  this  multi-centered  approach  to 
matching  resources  with  projects,  decisionmaking  in  the 
programming,  budgeting,  and  authorization  process  was 
often  misunderstood  and  confused. 

Top  mcuiagement's  involvement  in  decisionmaking  had 
become  mired  in  bureaucracy.  There  had  become  a fixation 
with  process— especially  with  external  coordination  as  a way 
of  improving  the  process.  This  resulted  in  totally  unrealistic 


programs  that  diverted  attention  away  from  real  problems 
and  decisions. 

To  be  effective  in  today's  rapidly  changing  and  highly 
uncertain  world,  top  management  needed  the  opportunity  to 
control  resources  and  to  make  basic  decisions  concerning 
program  direction.  Until  this  restructuring  was  achieved, 
top  management  found  it  difficult  to  have  any  confidence  in 
the  department's  ability  to  deliver  agreed-upon  projects. 

AN  INTEGRATED  ORGANIZATIONAL  APPROACH  TO 
PROGRAMMING 

The  new  administration  responded  to  unrealistic,  frag- 
mented programs  and  fiscal  chaos  by  taking  an  integrated, 
organizational  approach  to  programming.  The  first  step  was 
to  develop  a clear  set  of  priorities  as  a framework  for 
program  development.  Then,  beginning  with  the  legal 
framework  established  by  the  commonwealth's  constitution 
and  statutes,  as  well  as  applicable  federal  laws,  the  products 
of  the  programming  process  were  defined.  At  the  same 
time,  an  organizational  framework  was  established  to  ensure 
top  management  control  over  program  and  fiscal  matters. 
Out  of  this  evolved  the  Center  for  Program  Development 
and  Management,  which  provided  organizational  structure 
and  staff  support  for  the  integrated,  organizational  ap- 
proach. 

Priority  Framework 

The  priority  framework  for  program  development  shifted 
emphasis  from  new  construction  to  restoration  of  the  exis- 
ting transportation  system.  While  this  policy  pervaded  the 
commonwealth's  entire  trcmsportation  program,  initial 
efforts  were  focused  on  restructuring  the  highway  program. 
The  secretary  of  transportation  established  four  groups  of 
work  activities: 

First  priority  was  given  to  routine  maintencmce,  includ- 
ing general  maintenance,  maintenance  emd  upgrading  of 
equipment,  traffic  services,  winter  maintenance,  and  road- 
side services. 

Second  priority  was  given  to  improvements  to  the 
existing  system,  including  restoration  improvements  on 
roads  and  bridges,  bridge  replacements  and  rehabilitation, 
and  operational  improvements.  Road  improvements  were 
grouped  into  subprograms  according  to  whether  the  restor- 
ation project  was  on  the  Interstate  highway  system,  the  non- 
Interstate  federal-aid  system,  or  whether  the  project  was 
off  the  federal-aid  system.  Likewise,  bridge  projects  were 
broken  into  subprograms  according  to  whether  they  were  on 
or  off  the  federal-aid  system.  Operational  improvements 
were  subdivided  into  established  safety  improvements  such 
as  anti-skid  and  spot  safety  improvements  (high  hazard 
locations  and  roadside  obstacles)and  new  initiatives  to  con- 
serve energy,  reduce  congestion,  cmd  save  lives. 

The  third  priority  was  given  to  the  highly  leveraged 
federal-aid  completion  programs,  including  Interstate  high- 
way. Completions  leveraged  9 to  1 for  federal  dollars 
versus  state  dollctrs,  cmd  the  Appalachiem  Development 
Highway  Program  leveraged  at  4 to  1 federal  dollars  against 
state  dollctrs. 

Finally,  last  priority  was  given  to  other  federal-aid 
completions  in  the  less  leveraged  primary,  secondary,  and 
urban  systems  programs.  These  programs  only  bring 
3 federal  dollars  for  each  1 state  (or  local)  dollar.  Of 
particular  concern  was  the  primary  program,  which  was  four 
times  over-subscribed.  For  a decade,  the  commonwealth 
had  been  financing  primary  highway  improvements  with 
100  percent  state  bond  funds.  Now,  some  three  dozen 
primary  highways  remain  to  be  completed  at  cm  estimated 
cost  of  $3.7  billion  (1980  dollars),  and  bond  fincmcing  is  no 
longer  cm  option.  Furthermore,  the  restoration  require- 
ments on  the  Interstate  system  exceed  the  federal-aid 
Interstate  restoration  apportionment  to  Pennsylvcmia  by  ten 
times.  Emergency  Interstate  restoration  work  has  had  to  be 
financed  with  federal-aid  primary  funds.  Finally,  the  com- 
monwealth's 10  000  miles  of  non-Interstate  primary  high- 
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ways  require  a minimum  annual  level  of  $40  million  in 
restoration  work  just  to  remain  open  to  traffic. 

Figure  2 shows  how  priorities  were  reflected  in  the 
commonwealth's  restructured  highway  program.  With  these 
priorities  and  an  overall  strategy  for  dealing  with  federal- 
aid  primary  completion  projects,  the  department  proceeded 
to  restructure  its  program  development  process. 

Figure  2.  Priority  program  groups. 


Group  A-  Routine  maintencmce  (including  general 
maintenance,  maintencmce  cmd  upgrading  of 
equipment,  traffic  services,  winter  maintenance, 
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Group  B—  Improvements  to  the  existing  highway  system 
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Organizational  Framework 

A Program  Management  Committee  was  established  to  take 
advantage  of  the  collective  background  cuid  experience  of 
top  management  within  the  department.  Committee  mem- 
bers include  the  secretary  of  transportation  as  chairmam, 
the  department's  five  deputy  secretaries  (for  planning,  ad- 
ministration, highway  administration,  safety  administration 
and  local  and  area  transportation),  and  the  new  directors  of 
fiscal  cind  systems  mamagement,  program  development  amd 
mamagement,  and  communications. 

Fiscail  mamagement  amd  computerized  information  sys- 
tems were  pulled  together  into  a Center  for  Fiscal  amd 
System  Mamagement.  Budget  priorities  and  the  budget 
structure  were  revised  to  enable  immediate  production  of  a 
transportation  product  with  very  limited  resources.  The 
department's  past  bond  finamcing  approach  was  chamged  to 
caish  finamcing.  Cash-flow  mamagement  techniques  were 
instituted,  amd,  for  the  first  time,  cash  flows  were  projected 
for  two  years  in  advance.  Mamagement  information  systems 
were  also  rationalized  and  instituted  throughout  the  depart- 
ment. 

Program  development  and  management  activities  were 
orgamized  into  a Center  for  Program  Development  amd 
Management.  In  its  initial  stages,  the  program  development 
amd  management  concept  actually  functioned  through  an  ad- 
hoc  task  force  composed  of  those  bureau-  amd  division-level 
personnel  then  responsible  for  tramsportation  programming. 


For  the  first  time,  the  collective  programming  capability  of 
the  Department  of  Transportation  was  pulled  together  into  a 
single  forum.  The  ad-hoc  committee  approach  was  utilized 
for  a period  of  time  while  options  over  orgamizational 
concept,  structure,  and  responsibilities  were  analyzed.  Fol- 
lowing the  appointment  of  a director  for  program  develop- 
ment and  management,  the  ad-hoc  committee  dissolved,  and 
the  task  of  establishing  a staff  capability  for  the  program 
center  moved  forward. 

The  office  of  press  secretary  and  director  of  communi- 
cations was  also  established  to  coordinate  all  liaison  v;ith 
the  media  as  well  as  with  the  members  of  the  Pennsylvania 
General  Assembly. 

Procedural  Framework 

The  program  development  process  in  Pennsylvania  now  con- 
sists of  five  distinct  steps  with  respect  to  individual  proj- 
ects: (1)  initiate;  (2)  review  emd  prioritize;  (3)  select; 

(4)  schedule;  emd  (5)  fiscal  release.  The  five  steps  are 
assigned  in  stages  and  by  organizational  unit  for  highway 
program  development.  Program  development  for  projects 
other  than  highways— public  transportation,  airport  develop- 
ment, and  rail— is  in  various  phases  of  development.  The 
identification  of  stages  and  organizational  assignments  has 
defined  responsibilities  and  decisionmaking  points,  and  has 
thus  overcome  the  previous  confusion  and  misunderstanding. 

Within  the  organizational  framework,  the  Fiscal  and 
Systems  Management  Center  prepares  multiyear  accrual  and 
cash  flow  projections  showing  estimated  state  financial 
resources  available  for  transportation  programs.  Estim.ates, 
developed  around  high  amd  low  scenarios,  are  provided  to  the 
Program  Development  and  Management  Center.  The  Fiscal 
amd  Systems  Management  Center  also  reviews  and  releases 
projects,  phases  of  projects,  or  programs  prior  to  formal 
authorization  by  the  Program  Mamagement  Committee,  amd, 
again,  prior  to  construction  letting. 

The  Program  Development  and  Mamagement  Center 
maintains  distinct  project  assessment,  program  develop- 
ment, amd  program  mamagement  capabilities.  For  the  first 
time,  am  assessment  of  competing  requirements  and  alterna- 
tives is  taking  place  in  a systematic  fashion,  providing  the 
foundation  on  which  program  options  can  be  developed. 
More  importantly,  the  information  is  readily  available  to  top 
management.  The  program  center  prepares  and  maintains 
multiyear  federal-aid  forecasts,  within  which  program  de- 
velopment is  constrained  and  within  which  options  for 
leveraging  available  state  funds  are  developed.  .Ml  pro- 
grams and  project  authorizations  are  now  released  through 
the  program  center.  By  and  large,  this  authorization  release 
is  accomplished  via  a computerized  project  management 
system— another  innovative  step  undertaken  by  the  depart- 
ment. 

Following  certification  by  the  program  center,  fiscal 
release  by  the  fiscal  center,  and  action  by  the  department's 
Program  Management  Committee,  tr2uisportation  programs, 
projects,  or  phases  of  projects  are  released  to  the  appropri- 
ate operating  divisions  of  the  department  for  implemen- 
tation. Within  these  authorizations,  any  departure  from 
established  program  schedules  is  immediately  brought  to  the 
attention  of  the  program  center.  .-Mso,  any  departure  from 
approved  scope  of  work  or  from  approved  cost  estim.ates  ,'v 
more  than  15  percent  or  $500  000.  whichever  is  smaller, 
must  be  brought  to  the  attention  of  the  Program  Manage- 
ment Committee  with  written  justification. 

On  a month-to-month  basis,  appropriately  assigned  or- 
gcmizational  units  in  the  program  development  process  mav 
initiate  revisions  to  the  department's  adopted  tr.\nsportatior. 
programs  through  submission  to  the  program  center.  These 
revisions  follow  procedures  outlined  within  the  .appropriate 
modal  priority  program  (highways,  public  transportation,  and 
airport  development).  However,  given  the  dyn.amics  of  this 
effort,  week-to-week  actions  have  actually  been  the  case. 

Within  this  framework,  the  department,  through  tho 
program  center,  initiates  comprehensive  reviews  of  the 
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commonwealth's  12-year  programs  for  highways,  public 
transportation  and  airport  development  during  the  even- 
numbered  years  (as  required  by  state  statute).  In  turn,  the 
program  center  reviews  progress  on  a quarterly  basis, 
reporting  to  the  Pennsylvcmia  Transportation  Commission. 

The  department  emphasized  its  intention  to  cooperate 
with  county  and  regional  planning  organizations  in  its  pro- 
gram development  process.  Given  the  department's  funda- 
mental change  in  method  for  transportation  programming, 
planning  organizations  to  some  extent  felt  threatened  by  the 
new  approach.  As  the  department  exhibits  its  ability  to 
define  the  highest  priority  system  requirements  and  to  take 
action  to  correct  these  requirements,  the  chamge  in  method 
is  becoming  less  of  a contention  between  state,  county,  and 
regional  officials. 

Center  for  Program  Development  and  Management 

The  program  center  is  the  result  of  significant  restructuring 
efforts  within  the  Department  of  Tremsportation.  The 
restructuring  has  consolidated  construction  and  grcmt  pro- 
gram development  throughout  the  department.  The  consoli- 
dation has  been  accomplished  more  by  transferring  responsi- 
bilities previously  residing  in  the  operating  divisions  of  the 
department  than  by  transferring  the  individuals  involved.  It 
was  determined  that  to  transfer  all  individuals  involved 
would  be  too  disruptive. 

Restructuring  has  led  to  three  divisions  within  the 
program  center:  (1)  project  assessment;  (2)  program  devel- 
opment; and,  (3)  program  mcmagement.  Figure  3 shows  the 
general  organization  of  the  program  center. 

The  Project  Assessment  Division  consists  of  two  key 
organizational  functions:  assessments  and  project  inven- 

tory. While  the  objectives  of  these  functional  activities  are 
many-fold,  the  overriding  objective  is  to  provide  the  infor- 
mation and  data  base  upon  which  program  development 
activities  Ccui  build.  In  many  aspects,  the  Project  Assess- 
ments Division  reflects  of  the  department's  past  effort  to 
coordinate  its  capital  improvement  program  through  the 
single  central  office  unit.  Building  upon  that  concept,  an 
evaluation  capability  has  been  added,  and  highway  func- 
tional classification  activities  have  been  assigned. 

The  Program  Development  Division  does  not  conform  to 
the  traditional  organizational  staff  approach.  The  division 
consists  of  four  key  program  memagers  with  department- 
wide responsibilities.  Each  program  manager  is  responsible 
for  one  of  four  key  priority  program  areas.  For  each 
program  manager  there  is  an  assistant  manager.  Below  this 
level,  there  is  no  staff  reporting  to  either  the  manager  or 
assistant  manager.  While  the  manager  for  the  Program 
Development  Division  is  responsible  for  the  activities  to 
develop,  prepare,  and  maintain  the  department's  overall 
construction  and  gremts  program,  the  four  key  program 
managers  are  accountable  for  the  variety  of  individual 
programs  falling  within  each  of  the  four  broad  priority 
groups,  as  shown  in  Figure  3. 

The  program  manager's  responsibilities  cut  across  the 
department,  including  its  engineering  districts  and  central 
office  units.  In  addition  to  providing  guidance  and  direction 
to  the  department's  district  engineers,  bureau  directors,  and 
other  metropolitcm  and  area  planning  organizations,  the 
program  managers  develop  and  recommend  project  evalu- 
ation criteria,  methods  of  comparison,  cind  priority  ranking 
tailored  to  the  individual  program  requirements  for  which 
they  are  responsible.  The  managers  also  assist  in  developing 
procedures  cmd  guidelines  based  on  top  management  objec- 
tives and  federal  and  state  laws,  regulations,  amd  policies. 

The  Program  Mamagement  Division  consists  of  two 
organizational  functions:  program  and  resource  monitoring 

and  administrative  mamagement.  The  Program  Management 
Division  supports  and  monitors  the  construction  and  grants 
program.  Program  support  revolves  around  the  preparation 
amd  coordination  of  the  variety  of  authorizations  and  in- 
formation requirements  emanating  from  the  legal,  policy, 
and  organizational  framework  for  transportation  program- 


Figure  3.  Center  for  F*rogram  Development  amd 
Management  —organization. 


ming,  budgeting,  and  authorizations.  The  management  func- 
tion is  the  interface  point  within  the  department  for  the 
newly  created  project  mamagement  system  (PMS). 

Products  of  the  Priority  Programming  Process 

The  primary  products  of  the  integrated,  organizational  ap- 
proach to  transportation  programming  are  1-,  4-,  and 
12-year  programs. 

For  the  1-year  period,  there  is  now  a list  of  project 
phases  by  priority  grouping  that  are  expected  to  be  active 
during  the  year.  The  list  includes  the  schedule  of  lettings 
for  specific  projects  moving  to  construction  during  the 
period.  The  list  is  also  a reflection  of  the  department's 
planned  federal-aid  obligations  for  the  year.  Within  the 
year,  a detailed  reconciliation  between  project  activities 
and  this  program  occurs.  The  detailed  reconciliation  covers 
cost  escalation  within  estimated  cash  available  and  required 
changes  in  project  scope,  costs,  or  scheduling.  These 
changes  may  be  dictated  as  a result  of  project  development 
or  as  a result  of  decisions  to  deliberately  downscope  im- 
provements to  remain  within  limited  fincncial  resources. 
Detailed  reconciliation  of  this  program  permits  development 
of  a firm  letting  schedule  for  public  announcement  at  the 
beginning  of  each  quarter. 

For  the  4-year  period,  there  is  a list  of  project  phases 
(by  priority  grouping)  that  are  expected  to  be  initiated 
and/or  completed  within  four  years.  This  4-year  priority 
program  enables  the  department  to  concentrate  its  re- 
sources—fin2mcial,  human,  and  physical— on  meeting  specific 
objectives.  The  program  details  the  list  of  project  phases  on 
which  department  managers  are  authorized  to  work.  Com- 
pliamce  with  these  specific  authorizations  is  ensured  through 
the  interfacing  of  the  computerized  project  management 
system  and  the  department's  computerized  accounting  sys- 
tem. Both  the  Fiscal  Center  and  the  Program  Center 
monitor  authorizations  for  compliance. 

For  the  12-year  period,  there  is  a 12-year  transporta- 
tion program  as  required  by  state  law.  The  12-year  program 
is  reviewed,  revised,  adjusted,  and  extended  every  two  years 
to  cover,  in  general,  capital  improvement  projects.  The 
review  amd  revision  effort  is  undertaken  in  cooperation  with 
county  amd  regional  officials.  Recommendations  are 
focused  through  the  Program  Development  and  Management 
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Figure  4.  Program  development. 
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♦Includes  the  Energy  Conservation,  Congestion  Reduction 
and  Safety  Program  (ECONS)— approximately  2 years  of 
projects  identified. 


Center,  which  initiates  program  development  guidelines  and 
criteria.  The  Program  Development  and  Management 
Center  develops  alternative  scenarios  over  the  12-year 
period  based  on  assumed,  alternative  levels  of  federal  and 
state  funding.  Within  these  scenarios,  options  are  then 
developed  first  for  consideration  by  the  Program  Mauiage- 
ment  Committee  amd  ultimately  by  the  State  Transportation 
Commission. 

Figure  4 shows  the  relationships  between  the  primary 
products  of  the  integrated,  orgamizational  approach  to 
tramsportation  programming. 

SUMMARY  AND  CONCLUSION 

In  summary,  the  key  to  successful  program  development  in 
Pennsylvania  has  been  the  department's  ability  to  bring 
together  programming  and  budget  functions  at  the  very  top 
level  of  management.  Information  and  monitoring  systems 
have  been  instituted  that  allow  top  mainagement  not  only  to 
be  involved  in  decisionmaiking,  but  also  to  monitor  imple- 
mentation. This  is  accomplished  by  active  involvement  of 
metropolitan  and  county  planning  orgcmizations  in  the  pro- 
gram development  process  amd  continuous  liaison  with  the 
general  assembly.  Pennsylvamia  has  developed  a program 
that  is  both  sensitive  and  effective.  The  department's 
integrated,  organizational  approach  to  programming  has 
enabled  Pennsylvamia,  within  20  months,  to  nearly  double 
the  amount  of  federal-aid  obligated  to  over  $1/2  billion. 
During  this  same  period,  the  department  focused  limited 
resources  on  restoration  of  its  extensive  existing  highway 
system. 

Finally,  open,  effective  programming  has  been  one  of 
the  key  contributing  factors  to  rebuilding  the  department's 
credibility  with  the  general  assembly.  Two  years  ago  a 
disenchanted  general  aissembly  considered  legislation  to  dis- 
solve the  Department  of  Tramsportation.  In  this  session, 
with  an  overwhelming,  bi-partisan  vote  of  confidence,  the 
general  assembly  enacted  a 3.5  percent  oil  franchise  taix  to 
stabilize  the  department's  declining  motor  fuel  tauc  reve- 


nues. For  the  first  time  in  a decade,  the  general  assembly, 
as  a body,  understands  amd  endorses  the  department's  pro- 
gram, believes  that  it  will  actually  be  accomplished,  and  has 
provided  the  revenues  to  finance  it.  In  a highly  partisan 
state  like  Pennsylvamia,  this  is  indeed  a major  accomplish- 
ment. 


HAL  KASSOFF 

Marylamd  Department  of  Transportation 

The  Marylamd  Department  of  Tramsportation  is  unique  in  the 
country  in  having  seven  modal  administrations  that  have 
both  funding  and  major  operating  responsibilities.  The 
department  is  comprised  of:  the  State  Highway  Administra- 
tion, which  is  responsible  for  20  percent  of  the  streets  amd 
highways  in  the  state;  the  Mass  Transit  .Administration, 
which  owns  amd  operates  the  tramsit  system  in  Baltimore 
(this  responsibility  includes  construction  of  a subwav  svs- 
tem);  the  Maryland  Port  Administration,  which  owns  and 
operates  a number  of  major  port  facilities  in  the  Fort  , ' 
Baltimore;  the  Maryland  .Aviation  .Administration,  wkio’’ 
owns  amd  operates  the  Baltimore-Washington  International 
Airport  amd  Glenn  L.  Martin  .Airport;  the  Marvlani;  To.. 
Facilities  Administration,  which  operates  major  toll  high- 
ways, bridges  and  tunnels  within  the  state:  the  N'^tor 

Vehicle  Administration,  which  carries  out  traditional  motor 
vehicle  functions,  including  licensing,  registration,  and 
titling;  and  the  State  Railroad  .Administration,  which  owns 
amd  operates  certain  rail  passenger  and  freight  facilities. 

Financing  of  the  department's  programs  is  also  unique. 
State  funds  come  from  a Consolidated  Transportation  Trust 
Fund  used  to  finance  six  of  the  seven  modal  administrations. 
(The  Toll  Facilities  Administration  is  funded  separatelv 
through  its  toll  revenues  and  the  issuance  of  revenue  bonds. 
The  sources  of  income  to  the  Consolidated  Trus'  Fund 
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include  fuel  tax,  titling  tax,  license  and  registration  fees, 
ctnd  part  of  the  corporate  income  tax  levied  in  the  state. 
Other  income  comes  from  port  fees,  aviation  fees,  and 
transit  fares  in  the  Baltimore  area.  The  department  also 
sells  bonds  that  are  secured  by  the  trust  fund.  The  trust 
fund  is  a true  multimodal  financing  mechanism— flexible  yet 
because  of  the  hard  realities  of  intermodal  competition  and 
tradeoffs,  difficult  to  adapt  to  the  philosophy  of  "balanced" 
transportation 

The  Department's  Consolidated  Transportation  Program 
includes  all  modes  of  trcinsportation.  It  is  a b-yeatf  docu- 
ment and  is  updated  annually.  The  structure  is  based  on 
cash  flow,  with  projected  emnual  expenditures  for  each  of 
the  major  projects  listed  in  the  program  shown  for  each 
mode.  The  highway  program  is  developed  by  the  State 
Highway  Administration's  Office  of  Plamning  and  Prelimi- 
nary Engineering  based  on  fund  allocations  and  a policy 
framework  established  by  the  secretary. 

The  preparation  of  a program,  if  it  is  to  be  meaningful 
both  externally  as  a commitment  of  the  department  and 
internally  as  a production  management  tool,  has  to  be  a 
total  team  effort  and  supported  at  the  very  top.  The  entire 
mcuiagement  team  at  the  State  Highway  Administration  is 
involved  in  its  preparation.  The  program  is  submitted  by  the 
state  highway  administrator  to  the  secretary  of  transporta- 
tion. The  secretary's  staff  coordinates  the  modal  submis- 
sions into  a consolidated  program.  The  secretary  then 
approves  the  total  program  for  submission  to  the  governor 
cmd  the  General  Assembly. 

The  legislature  in  Marylsmd  receives  the  program  each 
year  as  an  informational  document  in  supoort  of  the  budget 
request.  Recent  legislation  mandates  that  the  program  and 
budget  be  directly  tied  to  each  other  to  ensure  that  legisla- 
tive actions  on  the  budget  will  have  a direct  bearing  on  the 
approved  program. 

ANNUAL  CYCLE 

The  annual  cycle  for  updating  the  program  takes  12  months 
to  complete.  The  starting  point  for  the  cycle  is  in  February 
of  each  yearn,  when  the  State  Highway  Administration  initi- 
ates its  amnual  cost  review  for  every  major  project.  This 
ensures  that  every  major  project  in  progress  will  be  sub- 
jected to  a detailed  cost  review  at  leaist  once  a year.  Most 
projects  are  actually  reviewed  more  often. 

Project  schedules,  which  are  reviewed  quarterly  by  top 
management,  are  combined  with  updated  cost  information  in 
April.  In  May,  the  State  Highway  Administration  develops  a 
preliminary  program  submission,  which  is  provided  to  the 
secretary.  Highway  maintenance  is,  of  course,  the  top 
priority  within  the  operating  program.  Minor  capital  im- 
provements involving  resurfacing,  safety,  traffic  control, 
and  bridge  rehabilitation  have  the  highest  priority  claim  on 
capital  funds.  Next  in  priority  is  the  completion  of  Mary- 
land's Interstate,  followed  by  major  capital  projects  to 
improve  capacity  and  safety  on  the  state's  primary  and 
secondary  system.  These  program  priorities  reflect  an 
explicit  consensus  that  has  been  established  between  the 
department  cmd  the  legislature. 

In  early  summer,  the  secretary  makes  one  of  his  most 
important  decisions  of  the  year— the  allocation  of  funds  to 
each  of  the  modal  administrations  based  upon  his  perception 
of  their  needs,  the  status  of  their  projects,  and  stated 
policies,  objectives,  and  priorities. 

Based  on  these  allocations,  the  preparation  of  the  final 
draft  program  begins.  The  principal  tie  into  the  budget 
development  process  takes  place  during  July  and  August  of 
each  year,  when  the  preliminary  work  done  in  budget 
preparation  and  the  program  are  linked.  The  program 
development  process  provides  updated  targets  for  project 
costs  and  schedules.  TTiese  targets  reflect  current  status,  as 
well  as  management's  decisions  to  add,  defer,  accelerate,  or 
eliminate  projects. 

In  September,  the  final  draft  program  is  ready  for 
public  distribution.  In  October  emd  November  each  year,  the 


secretary  of  transportation,  the  state  highway  adminis- 
trator, emd  key  staff  visit  every  one  of  the  23  counties  emd 
the  city  of  Baltimore  to  discuss  the  final  draft  program. 
The  purpose  of  these  meetings  is  to  review  all  of  the 
projects,  major  and  minor,  to  discuss  whether  the  depart- 
ment has  lived  up  to  its  commitments  of  the  past  year,  to 
solicit  local  views  and  see  whether  local  priorities  have 
changed,  and  to  receive  comments  or  criticisms  from  local 
officials.  To  a great  extent,  the  success  of  the  annual 
program  tour  depends  on  the  style  auid  interest  of  top 
management  participating  in  the  meetings.  These  meetings 
can  be  an  important  step  in  ensuring  that  the  depeu-tment's 
programs  are  responsive  to  policies,  plans,  and  priorities 
throughout  the  state  emd  in  soliciting  support  from  the 
elected  officials. 

In  December,  the  final  program,  based  upon  the  draft 
taken  on  tour  and  any  resulting  adjustments,  is  published.  In 
January,  the  Consolidated  Program  is  submitted  to  the 
legislature  along  with  the  budget.  In  February,  the  follow- 
ing year's  program  cycle  begins  again. 

THE  HIGHWAY  PROGRAM  STRUCTURE 

The  highway  program  structure  is  divided  into  two  major 
aireas:  major  projects  and  minor  projects. 

Major  projects  are  primary,  secondary,  emd  Interstate 
projects.  Each  of  these  three  categories  heis  two  parts: 
construction  and  development  and  evaluation.  In  prior 
yeetfs,  when  the  ecirly  development  phases  of  a project  were 
entered  into  the  department's  program,  inferences  were 
drawn  about  construction  commitments  to  that  project  even 
though  there  might  not  have  been  funding  available  beyond 
the  planning  phase.  Now,  construction  programs  represent 
commitments  to  specific  projects  that  will  be  built  if 
revenue  estimates  emd  priorities  hold  firm.  If  a project  is  in 
the  construction  program,  cuid  the  revenue  projections  hold 
true,  then  barring  changes  in  priorities  or  unforeseen  pro- 
duction problems,  local  officials  cam  expect  to  see  construc- 
tion in  the  year  shown.  Projects  still  in  the  plamning  stage, 
or  the  eaurliest  stages  of  design  (prior  to  design  approval), 
are  typically  not  placed  in  the  construction  program,  but  are 
listed  in  the  development  and  evaluation  section.  This 
reflects  am  acknowledgement  of  the  importamce  of  the 
project,  its  status  in  the  project  development  phase,  amd  the 
desire  on  the  pamt  of  the  department  to  implement  the 
project  sometime  in  the  future.  However,  inclusion  in  the 
development  and  evaluation  section  is  not  a commitment  of 
construction  funding. 

Priorities  for  entering  projects  into  the  development 
amd  evaluation  program  are  developed  from  a vauriety  of 
sources:  the  State  Highway  Needs  Inventory,  systems 

planning  processes  of  the  Metropolitan  Plamning  Orgamiza- 
tions,  amd,  in  some  cases,  sophisticated  local  master  plam- 
ning processes.  The  active  involvement  of  local  elected 
officials  is  also  key  to  establishing  amd  preserving  respon- 
siveness and  credibility. 

Projects  in  the  secondary  highway  program  must  be 
initiated  by  the  department  in  each  county  in  the  priority 
order  set  by  the  elected  officials  of  that  county.  This  is  a 
formal  process  established  by  state  law. 

For  both  primary  and  secondary  highway  projects,  the 
department  prepares  systems  plamning  reports,  which  the 
elected  officials  can  either  approve  or  disapprove.  Disap- 
proved secondary  projects  can  no  longer  be  advamced  toward 
construction.  Disapproval  of  primary  projects,  however, 
may  be  overturned  by  the  General  Assembly  as  a whole. 
This  mechamism  was  established  in  recognition  of  the  state- 
wide interest  in  the  primary  highway  system. 

The  minor  capital  improvement  program  involves 
"special  projects."  This  category,  which  is  oriented  towau-d 
system  preservation,  has  the  highest  priority.  Included  in 
special  projects  are  resurfacing,  safety,  bridge  rehabilita- 
tion, traffic  control,  ridesharing,  beautification,  and  emer- 
gency. The  size  of  this  program  is  influenced  heavily  by  the 
need  to  keep  the  existing  system  functioning. 
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TECHNICAL  CRITERIA 

The  principal  technical  criteria  for  identifying  and  estab- 
lishing the  priority  status  of  all  of  Maryland's  highway 
projects  are  (1)  safety  hazards,  (2)  structural  condition,  and 
(3)  service  levels  (Figure  1). 

Figure  1.  Definition  of  principal  criteria  affecting  project 
priorities. 


Safety  hazard  Where  a clear,  identifiable  hazard 

exists  posing  a danger  to  people. 

Structural  condition  Where  a physical  component  of  the 
highway  system  is  deteriorating  to 
the  point  of  no  longer  functioning 
adequately. 


Service  level  Where  improvements  are  identified 

primarily  on  the  basis  of  capacity 
problems  involving  significant  and 
frequent  delays,  access  requirements, 
system  continuity,  and  a desire  to 
improve  general  safety  characteris- 
tics. 


Safety  factors  apply  where  there  is  a clear,  identifiable 
hazard  at  a particular  location  that  poses  a danger  to 
people.  Such  a hazard  may  be  the  unforeseen  result  of  a 
natural  phenomenon  (such  as  the  result  of  storm  damage)  or 
may  develop  over  time  as  a result  of  changing  conditions 
(such  as  a hazardous  intersection  in  an  area  of  rapid  traffic 
growth).  In  many  cases,  safety  hazards  can  be  minimized 
through  adequate  highway  maintenance.  In  some  cases,  the 
highest  level  of  maintenemce  may  not  be  sufficient  to  avoid 
the  need  for  a capital  improvement  project.  The  correction 
of  safety  hazards  through  capital  improvements  is  accom- 
plished through  cuiy  one  of  several  of  Maryland's  highway 
program  categories:  safety,  resurfacing,  bridge,  and  traffic 
control  (Figure  2).  While  safety  features  are  also  included 
in  major  projects  in  the  primary  and  secondary  programs, 
these  projects  usually  involve  a general  upgrading  of  high- 
way safety  characteristics  to  reduce  the  rate  and  severity 
of  accidents  rather  than  the  correction  of  a hazardous 
condition  at  a specific  site. 

Figure  2.  Principal  criteria  affecting  project  priorities. 
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Note:  Some  projects  which  are  developed  on  the  bcisis  of 

structural  and/or  safety  criteria,  and  which  involve 
unusually  high  costs,  are  included  in  the  Primary  cmd 
Secondary  Programs. 


Structural  factors  apply  where  a physical  component  of 
the  highway  system  is  deteriorating  so  that  it  no  longer 
functions  adequately.  Structural  components  include 
bridges,  pavements,  retaining  walls,  drainage  structures 
(gutters,  inlets,  pipes,  culverts),  and  sidwalks.  Here  again, 
it  is  necessary  to  devote  sufficient  resources  to  mainte- 
nance so  as  to  minimize  the  need  for  capital  improvements 
involving  reconstruction  of  structures.  However,  although 
maintenance  can  extend  the  useful  life  of  these  structures, 
it  is  inevitable  that  they  will  require  significant  rehabilita- 
tion, reconstruction,  or  replacement. 

State  Highway  Administration  program  categories  that 
are  specifically  oriented  toward  improving  the  structural 
condition  of  highways  include  Interstate,  safety,  resurfac- 
ing, and  bridge.  While  structural  improvements  may  be 
included  in  major  primary  and  secondary  projects,  these 
projects  are  not  normally  based  primarily  on  the  need  to 
correct  structural  problems. 

Service  factors  apply  to  improvements  that  are  identi- 
fied primarily  on  the  basis  of  capacity  problems  (severe 
congestion  cmd  delays),  access  requirements,  system  conti- 
nuity, or  a desire  to  improve  the  general  safety  characteris- 
tics of  a highway.  The  major  projects  identified  in  the 
department's  primary  and  secondary  highway  programs  are 
based  primarily  upon  an  identified  need  to  improve  the 
service  level  of  the  highway.  These  include  major  recon- 
struction projects,  highways  on  new  locations,  and  the 
department's  ridesharing  program. 

The  role  of  technical  measures  in  determining  priorities 
is  very  high  for  projects  that  are  based  upon  safety  and 
structural  criteria  (Figure  3).  The  State  Highway  Adminis- 
tration has  a variety  of  quantitative  measures,  formula,  and 
standards  used  to  determine  which  safety  projects  cmd  which 
structural  projects  are  the  most  critical  and  should  receive 
the  highest  priority. 

In  comparison,  projects  based  on  service  levels  2ire 
affected  to  a moderate  extent  by  technical  measures. 
Priorities  for  the  secondary  program  are  treated  as  matters 
of  policy  under  state  law,  which  stipulates  that  the  depart- 
ment must  undertake  secondary  highway  projects  in  the 
order  established  by  elected  officials.  (Of  course,  the 
priority  determined  by  the  elected  officials  is  influenced  by 
a number  of  objective,  quantifiable  criteria  derived  in  local 
and  regional  planning  and  from  information  provided  by  the 
department.)  Matters  of  policy  (such  as  improving  highway 
access  to  Western  Maryland,  relieving  seasonal  bottlenecks 
on  the  Eastern  Shore,  and  meeting  growth  and  development 
objectives)  also  govern  priorities  of  the  primary  program  to 
a large  extent 

Policies  that  reflect  transportation  systems,  land  use 
planning,  and  efforts  to  establish  geographic  equity  have  a 
major  effect  on  the  priority  of  projects  oriented  toward 
improving  service  levels  (such  as  in  the  primary  amd  and 
secondary  highway  programs).  These  factors  have  a smaller 
influence  on  capital  improvements  where  safety  and  struc- 
tural condition  are  involved.  In  all  cases,  the  availability  of 
federal  aid  and  the  restrictions  as  to  how  this  federal  aid 
may  be  used  play  a major  role.  (See  Figure  3.) 

The  role  of  project  status  (where  a project  is  in  the 
development  process)  is  most  significant  for  major  highway 
projects  that  involve  a lengthy  and  complex  development 
cycle.  It  is  extremely  difficult  to  fine-tune  the  production 
sequence  of  a large  number  of  major  jobs,  each  of  which  is 
unique,  cuid  each  of  which  may  require  7 to  10  years  of 
planning,  engineering,  right-of-way  acquisition,  and  con- 
struction activities.  In  fact,  it  often  occurs  that  the  highest 
priority  projects  suffer  the  greatest  delays  simplv  because 
they  may  be  located  in  more  highly  developed  areas  where 
costs,  impacts,  and  engineering  complexity  are  the  greatest. 
Minor  projects  based  on  safety  and  structural  criteria  are 
also  influenced  by  production  status.  However,  where  newlv 
identified  or  unforeseen  problems  arise,  these  priorities  can 
be  adjusted  more  readily  than  the  larger,  more  complicated 
projects. 


Figure  3.  Technical  measures  used  to  determine  priorities. 
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PITFALLS  OF  THE  PROGRAM  DEVELOPMENT  PROCESS 

A most  significant  pitfall  in  highway  programming  is  over- 
commitment. Not  too  many  years  ago,  as  a result  of 
funding  and  projection  problems,  commitments  could  not  be 
met,  and  the  credibility  of  the  department  and  the  value  of 
the  program  were  very  low.  Over  the  past  several  years, 
credibility  has  improved,  largely  because  of  the  ability  to 
keep  on  schedule  and  to  control  costs. 

The  program  development  process  should  not  be  allowed 
to  become  either  overly  political  or  overly  technical.  A 
viable  capital  improvement  program  is  one  that  is  founded 
on  technical  criteria,  but  is  responsive  to,  and  in  accord 
with,  the  predominant  views  of  citizens  and  their  elected 
representatives. 

While  the  use  of  rigid  geographic  distribution  formulas 
can  be  inappropriate,  ignoring  geographic  distribution  and 
perceptions  of  equity  is  also  a danger.  At  the  Maryland 
Department  of  Transportation,  various  measures  of  geo- 
graphic equity  (population,  mileage,  vehicle  miles,  registra- 
tions, etc.)  over  a 12-year  period  spanning  both  the  past  and 
the  upcoming  six  years  are  used. 

Another  pitfall  is  the  failure  to  integrate  the  published 
program  with  internal  management  actions  and  production 


schedules.  It  is  absolutely  essential  that  a program  be  a 
real-time  document  and  integrated  with  the  monitoring  and 
management  system. 

Among  the  most  serious  pitfalls  are  the  failure  to 
detect  cmd  respond  to  changing  priorities  of  decisionmakers; 
the  failure  to  maintain  close  and  constant  contact  with 
elected  officials;  and  the  failure  to  present  program  and 
funding  options  and  consequences  when  faced  with  a funding 
crisis. 

The  basic  tool  for  overcoming  these  pitfalls  is  a cred- 
ible programming  process,  founded  on  technical  grounds, 
political  awareness,  and  good  common  sense. 

In  sum,  the  driving  force  in  putting  together  the  high- 
way program  in  Maryland  is  an  attempt  to  establish  the 
credibility  of  the  department's  priorities,  projects,  costs, 
and  schedules.  The  State  Highway  Administration  has  been 
demonstrating  its  ability  to  keep  projects  on  schedule  and  to 
control  costs.  Project  priorities  have  generally  been  reaf- 
firmed. With  these  basic  ingredients,  and  with  support  and 
leadership  from  the  governor,  the  secretary,  and  the  state 
highway  administrator,  the  Maryland  General  Assembly  has 
recently  taken  action  toward  providing  adequate  funding  of 
the  state's  highway  program.  The  continuing  challenge  is  to 
deliver  this  program  while  constantly  striving  to  improve 
the  highway  programming  process. 
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PART  5:  WESTERN  CONFERENCE 


ISSUES  ADDRESSED 


Management  Process 

1.  Organization  and  Management 

a.  How  are  the  severad  types  of  programming 
decisions  made  in  your  organization?  Is  there 
a formally  established  listing  (in  writing)  of 
organizational  responsibilities  that  names  the 
position,  unit,  or  committee  responsible  for 
making  decisions  for  the  vau^ious  phases  of  the 
mamagement,  finamcial,  and  programming  pro- 
cess? 

b.  How  do  you  develop  good  lines  of  communi- 
cation amd  cleau  definitions  of  responsibilities 
for  programming  functions? 

c.  Some  states  au-e  setting  up  formal  project 
review  committees  to  evaluate  each  proposed 
project  and  decide  which  of  the  alternative 
solutions  should  be  selected.  How  well  does 
this  procedure  work?  Are  there  formal  cri- 
teria for  making  decisions? 

d.  How  are  the  data  bases  for  program  devel- 
opment, project  selection,  project  awau’d,  fi- 
nancial projections,  etc.,  linked  together?  Is 
there  one  official  source  for  mileage,  pro- 
gram, or  finamcial  information? 

e.  How  au-e  the  construction  and  operating 
budgets  tied  together;  i.e.,  are  decisions  on 
manpower  plamning,  maintenamce  service 
levels,  bridge  repair  program  levels  evaluated 
concurrently  at  the  central!  office  executive 
level?  How  aire  program  goals  established? 

2.  Intergovernmental  Relations 

a.  How  aire  local  government  programs  woven 
into  the  state  program  process?  How  does  the 
urbanized  area  Tip  process  fit  into  the  state 
process? 

b.  What  type  of  state  and  federal  legislative 
liaison  hais  been  established  to  help  further  the 
state  program  goals? 

c.  How  are  the  federal  aid  requirements  amd 
procedures  integrated  into  the  state  process? 
How  have  states  obtained  administrative  flexi- 
bility to  overcome  categorical  funding  restric- 
tions and  obligation  ceilings  in  order  to  better 
implement  state  investment  policies? 

d.  Legislative  amd  local  agencies  want  to  know 
what  may  happen  under  different  conditions 
amd  levels  of  tramsportation  funding.  How  cam 
the  programming  process  be  structured  to  re- 
spond to  the  what-if  questions? 

e.  What  role  does  the  legislature  play  in  project 
identification  and  prioritizations? 


f.  In  most  states  county  and  local  governments 
share  in  highway  user  tax  revenues.  What  role 
should  local  government  highway  programs 
play  in  the  state's  approach  to  federal  amd 
state  legislatures  for  additional  highway  re- 
sources? 

g.  Are  state,  federal,  and  local  coordination 
committees  a useful  mechanism  for  develop- 
ment of  design  standards,  interagency  review 
amd  approval  methods,  development  of  alloca- 
tion formulas,  and  program  investment  levels? 

3.  Defining  Needs  and  Alternative  Options 

a.  What  are  the  long-range  planning  process 
inputs  that  are  useful  to  develop  programs? 

b.  In  seeking  legislative  appropriations  what  ap- 
proach is  most  effective:  identification  of 

total  needs  or  the  presentation  of  a capital 
program  that  is  constrained  by  workload 
schedules  and  current  fiscal  resources? 

c.  What  adjustments  have  been  made  to  the  tra- 
ditional needs  studies  to  present  realistic  fis- 
cal requirements  to  the  governor,  the  legis- 
lature, cmd  the  public?  How  can  needs  studies 
be  -used  to  provide  useful  input  to  the  pro- 
gramming process? 

d.  What  mechcmisms  are  used  to  inform  top  man- 
agement of  impacts  of  alternative  programs? 
How  are  long-rcmge  plans  used  to  develop 
alternative  program  levels  as  well  as  alter- 
native funding  levels  for  various  program  ca- 
tegories (i.e.,  resurfacing,  safety,  signaliza- 
tion,  bridge  rehabilitation)? 


4.  Resource  Allocation  Among  Program  Options 

a.  What  criteria  eire  used  to  allocate  resources: 
geographic,  urbcm  emd  rural,  system,  program? 

b.  What  mechcmisms  cire  used  to  convince  various 
constituencies  that  program  fimds  cire  cillo- 
cated  equitably? 

c.  What  management  strategies  are  utilized  to 
develop  a flexible  program  process  to  accept 
the  chemging  range  of  financial  resources 
available? 

d.  Has  your  agency  developed  any  formal  pro- 
cedures for  matching  resources  to  various  pro- 
gram options? 

e.  Once  allocation  of  funds  is  developed,  who 
takes  the  lead  in  program  development— local, 
county,  regional,  or  state  government? 

5.  Marketing  (Selling)  the  Program 

a.  Has  your  state  utilized  consumer  surveys  to 
help  understand  the  expectations  of  highway 
users  and  constituent  dissociations  towau-d  your 
department's  current  program? 

b.  What  are  your  procedures  for  identifying  and 
contacting  the  public  amd  constituent  groups? 
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c.  What  cire  your  suggestions  for  improving  the 

information  flow  process:  governor's  office, 

budget  office,  legislature,  local  public 
officials,  citizens  amd  public  interest  groups, 
user  groups,  shippers  and  cau’riers,  and  news 
media? 

d.  How  hcis  your  state  established  its  credibility 
with  the  public  and  other  constituencies? 

e.  Does  your  state  periodically  have  account- 
ability sessions  with  constituencies  to  indicate 
program  accomplishments  as  well  as  problems 
with  program  delivery?  What  are  your  sug- 
gestions for  improving  accountability? 

f.  Has  your  agency  used  a public  relations  pro- 
gram for  selling  your  mangement  efficiency  to 
the  voters? 

B.  Financial  Process 

1.  Establishment  of  Finemcial  Systems 

a.  Some  states  are  on  Ceish  disbursement  basis, 
some  on  an  encumbrcuice  system,  and  others 
on  a modified  accrual  system  for  receipts  and 
expenditures.  What  are  the  benefits  and  lia- 
bilities of  each  system?  How  do  they  affect 
the  cash  flow? 

b.  How  is  your  financial  system  tied  to  the 
programming  process? 

c.  Has  your  state  established  auiy  mechemism  for 
finalizing  (closing  out)  federal  highway  pro- 
jects in  order  to  speed  up  final  federal  reim- 
bursement? 

2.  Identification  of  a Flexible/Multiyear  State  Appro- 
priation/Budget Fh'ocess 

a.  States  that  have  general  fund  support  for  their 
highway  programs  may  have  problems  with 
lapsing  funds.  In  such  instances  how  cem  a 
stable  program  amd  prevention  of  loss  of 
funding  be  achieved? 

3.  Revenue  and  Cash  Flow  Forecasting 

a.  What  methods  do  you  use  for  forecasting  reve- 
nues (highway  user  revenues,  general  revenue, 
fimd  revenues,  federal  fvmding,  toll  funding, 
severance  teix  revenues,  etc.)? 

b.  How  do  you  forecast  cash  flow  requirements? 
How  do  you  account  for  cost  overruns  and 
projects  already  awairded? 

c.  Discuss  assumptions  and  revenue  forecasts 
(fuel  consumption,  inflation,  rate  of  growth, 
curves)  for  a one-year  amd  five-yeau:  program. 

d.  What  types  of  models  do  you  use  to  forecast 
impacts  of  inflation  on  operational  costs  as 
well  as  projects  that  are  in  the  multiyear 
program  pipeline? 

C.  Programming  Process 

1.  Establishment  of  Flexibility  Within  the  Process 

a.  Has  your  state  developed  any  procedures  for  a 
quick  turnauround  in  the  development  and 
release  of  a program  option? 


b.  How  do  you  handle  the  need  to  have  many 
projects  in  the  location  amd  design  phases  of 
project  development  because  several  projects 
"fall  out"  of  the  program  prior  to  letting?  In  a 
tight  manpower  and  fiscal  situation  has  this 
been  a problem? 

2.  Measurement  of  Current  Conditions 

a.  What  types  of  condition  measmements  are 
useful  in  the  project  identification  and  project 
prioritization  process? 

b.  Have  you  defined  minimum  stamdairds  and  ade- 
quacy that  are  acceptable  to  the  public  in 
terms  of  roadway  and  bridge  physical  condi- 
tion, safety  and  accident  rates,  capacity,  and 
congestion? 

c.  How  do  you  define  the  trigger  point  for  the 
initiation  of  highway  projects? 

d.  What  cost-effective  methods  have  you  utilized 
to  obtain  condition  ratings?  How  are  your 
condition  files  Imked  to  other  inventory  and 
programming  files?  How  current  should  condi- 
tion rating  files  be  kept? 

e.  Are  different  methods  used  for  urban  and  riiral 
condition  ratings.  If  so,  how  do  you  develop 
comparability? 

3.  Prediction  of  Future  Conditions 

a.  How  do  you  forecast  life  expectancy  for  exist- 
ing pavements?  How  do  you  identify  projects 
cmd  schedule  them  to  enhemce  life  expec- 
tcmcy? 

b.  How  do  you  foreccist  rehabilitation  costs  of 
structures? 

c.  With  the  current  fluctuations  of  travel  growth, 
how  do  you  identify  future  capacity  problems? 

4.  Project  Selection 

a.  What  criteria  are  used  to  select  projects  and 
how  are  they  weighted?  How  do  they  differ 
for  different  highway  program  categories? 
What  criteria  are  used  in  weighing  one  ele- 
ment for  one  type  of  project  relative  to 
others— for  instance,  safety  relative  to  surface 
conditions  or  bridges  to  pavement  resurfacing? 

b.  Projects  must  now  be  justified  and  defended 
on  their  own  merits  as  well  ais  links  in  system 
development.  How  has  the  connectivity  of 
system  development  affected  project  selec- 
tion? 

c.  In  an  era  of  economic  recession,  downtown 
projects  cissociated  with  job  retention  amd  eco- 
nomic development  become  more  important. 
How  do  you  hamdle  this  in  your  programming 
process? 

d.  Key  to  pavement  life-cy'cle  costs  is  an  evalua- 
tion of  alternatives  that  rely  heavily  on  initial 
high-cost,  long-life  improvements  or  on  incre- 
mental periodic  pavement  improvements. 
How  do  you  compare  the  life-cy'cle  costs  of 
alternatives  in  the  selection  of  projects' 


5.  Project  Ranking 


PAPERS  PRESENTED 


a.  How  do  you  rate  and  prioritize  roadway, 
bridge,  safety,  and  other  types  of  projects? 
How  are  accident  data  used  in  project  priori- 
tizing? 

b.  To  what  extent  should  project  prioritization  be 
based  on  technical  and  engineering  criteria 
compared  with  public  complaints  and  political 
considerations? 

c.  Have  user  surveys  been  useful  in  identifyng 
the  public's  perception  of  priority  ranking  cri- 
teria? 

d.  Do  you  use  cost  effectiveness  in  project  rank- 
ing? If  so,  how  do  you  determine  cost  effec- 
tiveness for  a project? 

6.  Scheduling  and  Control 

a.  How  is  the  project  priority  list  updated  to  take 
care  of  slippages  and  inflated  project  costs? 
How  are  slippages  identified? 

b.  What  types  of  accountability  are  established 
for  timely  accomplishment  of  the  pre- 
construction activities  and  meeting  the  sched- 
uled letting  dates? 

c.  What  type  of  public  relations  programs  have 
been  implemented  to  overcome  the  criticism 
of  long  lead  times  for  construction  projects? 

d.  What  mechanisms  such  as  value  engineering, 
downscoping  of  projects  or  design  committee 
reviews  have  been  utilized  to  maximize  cost 
effectiveness  of  each  project? 

e.  What  type  of  monitoring  system  has  been 
effective  to  identify  project  productions  prob- 
lems and  to  correct  those  problems? 

7.  Program  Evaluation 

a.  Do  you  evaluate  your  program  performMce? 
What  procedures  do  you  use  to  evaluate  per- 
formance in  terms  of  projects  amd  systems? 

Programming  Model— Attributes  and  Pitfalls 

1.  List  the  attributes  that  you  believe  an  effective 

highway  programming  process  should  have. 

2.  List  the  pitfalls  to  avoid  in  a highway  programming 

process. 


WILLIAM  G.  STRINGFELLOW 

Colorado  Department  of  Highways 

In  Colorado  there  is  an  interesting  relationship  between  the 
Highway  Commission  and  the  legislature.  The  Highway 
Commission  is  extremely  autonomous  in  Colorado — one  of 
the  few  states  left  in  that  situation,  I believe.  The  Highway 
Commission  has  total  authority  over  the  funds  that  go  into 
the  highway  trust  fund.  The  Highway  Commission  develops 
the  construction  budget,  the  maintenance  budget,  the  opera- 
tions budget,  and  all  the  manpower  staffing  levels  and  FTE 
levels,  amd  that  budget  goes  to  the  governor  for  his  signa- 
ture. He  signs  it,  and  the  legislature  is  not  involved  in  any 
way— at  least  until  this  past  year.  The  legislature  in  the  laist 
session  passed  a law  that  requires  the  construction  and 
maintenaince  and  operation  budget  to  go  to  the  House  and 
Senate  Tramsportation  Committees  for  their  review  amd 
comment  before  going  to  the  governor.  The  budget  then 
goes  back  to  the  department  amd  the  commission;  the 
department  amd  commission  are  not  required  to  chamge 
amything  or  to  take  any  action  on  the  comments,  but  they 
are  required  to  address  those  comments. 

When  the  budget  is  forwarded  to  the  governor  for  his 
signatire,  comments  must  be  addressed.  The  theory  seems 
to  be  that  if  the  comments  are  not  addressed,  then  the  next 
year  that  oversight  will  be  stronger.  I think  the  Highway 
Commission  sees  this  coming,  and  I think  the  Highway 
Commission  from  a policy  standpoint  does  not  regard  that  as 
necessarily  bad.  The  legislators  are  elected  officials, 
whereas  the  Highway  Commission  is  appointed  by  the 
governor.  The  Commission  understands  this  relationship, 
but  at  the  same  time  there  is  a sense  of  apprehension. 

As  a result  partly  of  this  and  of  other  factors,  many  of 
the  commissioners  in  commission  meetings  ask,  "How  did 
you  select  that  project?"  The  Highway  Commission  is 
getting  very  concerned  over  how  and  why  projects  are 
selected. 

About  a year  ago,  CDOH  established  cui  internal  organi- 
zational committee  called  SOS  (Staffing  and  Organizational 
Study)  to  look  at  some  of  these  types  of  things.  Interest- 
ingly,  three  of  the  four  task  forces— engineering,  the  district 
office,  eind  maintenaince— came  out  very  strongly  with  the 
recommendation  that  CDOH  needed  a systematic  process 
for  deciding  how  CDOH  was  spending  money,  whether  it  weis 
being  spent  in  a cost-effective  way,  cmd  what  projects  were 
going  to  be  built. 

As  a result  the  Project  Prioritization  Task  Force 
(PPTF)  was  set  up,  which  I chaired  cuid  which  had  repre- 
sentatives of  all  major  divisions  and  the  district  offices. 
The  PPTF  looked  at  whether  this  was  even  a feasible 
approach  in  Colorado,  given  certain  constraints  and  condi- 
tions. A report  was  developed  cis  a draft  in  January  1982 
and  weis  revised  and  published  as  a final  report  in  March.  It 
was  reported  that  a method  was  feasible,  but  it  needed  a lot 
of  work  done,  and  there  were  a lot  of  questions  that  needed 
to  be  answered  in  order  to  develop  it. 

In  March  the  Highway  Commission  approved  this  gen- 
erail  approach,  provided  funding  to  proceed  and  develop  the 
process  in  more  detail,  and  directed  that  this  process  be 
used  for  allocating  resources  amd  selecting  projects  by 
November  or  December  1982,  prior  to  the  development  of 
the  next  5-year  construction  plan. 

The  objectives  of  the  PPTF  were  to  develop  a decision- 
making process  for  prioritizing  construction  amd  mainte- 
nance projects  amd  types  of  work,  amd  to  refine  this  process 
so  that  it  could  be  used  to  allocate  resources  in  times  of 
shortages  and  declining  constant  dollau  resources. 

What  is  the  programming  process?  What  Colorado  has, 
amd  what  it  will  have,  at  leaist  initially,  is  not  a program- 
ming process  according  to  the  definition  used  in  this  confer- 
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ence.  It  does  not  have  a lot  of  the  elements  or  characteris- 
tics of  a true  programming  process.  The  report  noted  some 
of  the  key  characteristics:  top  management  and  policy 

commitment;  defined  linkages  between  program  develop- 
ment, project  management,  budgeting,  financial  planning 
and  management  and  the  decisionmakers;  specific  authori- 
zation mechanisms,  specific  scheduling  procedures,  and 
clearly  defined  accountable  roles  and  responsibilities;  a 
procedure  for  monitoring  program  performance;  and  the 
capability  of  showing  options  and  alternatives,  consistency, 
and  visibility.  Given  where  CDOH  is  today,  even  if  CDOH 
W8mts  to  have  a comprehensive  and  complete  programming 
process,  it  probably  will  take  a considerable  amount  of  time 
and  probably  some  organizational  changes  to  do  it.  Since 
management  does  not  appear  to  be  ready  to  do  this,  the 
Division  of  Transportation  Planning  (DTP),  which  has  been 
assigned  the  responsibility  of  developing  the  Resource 
Allocation/Project  Prioritization  process,  has  keyed  in  on 
what  is  called  a program  development  process  as  one 
element  of  the  whole  programming  process. 

The  program  development  process  (1)  establishes  a pro- 
cedure to  allocate  resources  among  project  types  and  geo- 
graphic areas  on  some  equitable  basis  and  (2)  prioritizes 
projects  within  certain  key  project  types  to  use  those  re- 
sources in  what  would  be  the  most  cost-effective  way  to 
achieve  the  objectives  that  have  been  established.  The 
process  will  answer  the  question  as  to  how  and  why  the 
department  selects  projects.  There  is  no  amswer  to  that 
question  right  now.  The  process  will  not  select  the  projects 
amd  will  not  eliminate  the  need  for  county  hearings,  one 
source  of  public  input  in  Colorado,  but  it  will  do  some  other 
things.  It  will  give  some  tools  for  policy  leaders  to  use.  It 
will  also  allow  DTP  to  project  and  to  show  policymakers 
what  the  implications  of  alternative  decisions  are.  They 
will  be  able  to  see,  if  they  allocate  more  or  less  money  to  a 
certain  type  of  project,  over  a 5-year  period  what  the 
condition  of  the  state  highway  system  will  be  as  a result  of 
that  decision  versus  some  alternative  decision. 


Allowing  objective  and  systematic  ranking  of  projects  is 
also  important,  although  that  is  just  one  element.  This  gets 
back  to  the  commission's  questions  about  why  projects  are 
selected.  Many  times  there  is  not  a logical  answer  or  an 
answer  based  on  any  consistent  process. 

The  process  is  divided  into  four  major  flows  (Figure  li. 
The  first  is  policy  direction,  which  is  keyed  to  the  Highway 
Commission.  The  Commission's  direction  and  guidance  drive 
the  process.  The  objectives  that  the  Commission  sets,  the 
acceptable  system  conditions,  the  maintenance  level  neces- 
sary to  support  the  objectives,  and  the  definitions  of  the 
activities  of  the  Department  of  Highways  are  all  driven  by 
policy  direction  from  the  Commission.  Finally,  the  actual 
approval  of  the  program  and  approval  of  the  process  is  also 
the  Commission's. 

All  the  items  in  between  are  tools  that  can  be  used  to 
provide  the  Commission  with  a logical  program  amd  some- 
thing it  can  use  to  make  decisions.  Staff  can  allocate  re- 
sources, staff  can  do  project  amalysis,  and  staff  cam  recom- 
mend projects  based  on  conditions  of  roadways,  accident 
rates,  or  other  criteria.  Selection  is  based  on  mamy 
different  things— environmental  clearances,  right-of-way 
availability,  completion  of  design,  amd  district  engineers' 
amd  local  and  citizen  input,  and  other  factors.  One  of  the 
concerns  of  the  Commission  from  a policy  standpoint,  I 
think,  is  that,  once  the  staff  identifies  eligible  projects 
based  on  some  logical  criteria  and  then  the  Commission  does 
not  select  those  projects,  or  they  select  different  projects 
(which  they  have  the  option  to  do)  it  becomes  very  visible 
and  may  put  them  out  on  a limb.  On  the  other  hand,  they 
are  apprehensive  about  the  political  implications  of 
continuing  to  make  arbitrary  decisions  on  staff 
recommendations  without  soundly  based  recommendations 
with  background  behind  them. 

Very  simplistically,  PPTF  developed  a matrix,  which 
was  called  a prioritization  matrix  (Figure  2).  Project  types 
were  divided  into  four  major  categories:  existing  system 

preservation,  safety  and  traffic,  major  construction,  and 


Figure  1.  Major  elements  of  the  program  development  process  for  construction  and  maintenance  programs, 
Colorado  Department  of  Highways. 
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Figure  2.  Improvement  project  categories  in  priority  order  by  roadway  classification. 


Interstate 

Primary 

Secondary 

Other  SH 

Existing  Commitments 

Existing  Commitments 

Existing  Commitments 

Existing  Commitments 

New  Construction: 

Complete  Gaps 

(if  categorical  funding 

is  available) 

Existing  System 
Preservation: 

Existing  System 
Preservation: 

Existing  System 
Preservation: 

Existing  System 
Preservation: 

Resurfacing  (essential) 
Bridge  deck  replacement 
Bridge  replacement 
Minor  reconstruction 
Resurfacing  (betterment) 

Resurfacing  (essential) 
Bridge  deck  replacement 
Bridge  replacement 
Minor  reconstruction 
Resurfacing  (betterment) 

Resurfacing 

Bridge  deck  replacement 
Bridge  replacement 
Minor  reconstruction 

Resurfacing 

Bridge  deck  replacement 
Bridge  replacement 
Minor  reconstruction 

Safety/Traffic: 

Safety/Traffic: 

Safety /Traffic: 

Safety /Traffic: 

Safety  - hazardous  locations 

Traffic  control 

Safety  - potential  hazards 

Safety  - hazardous  locations 

Traffic  control 

RR  separations 

Safety  - potential  hazards 

Safety  - hazardous  locations 

Traffic  control 

RR  separations 

Safety  - potential  hazards 

Safety  - hazardous  locations 

Traffic  control 

RR  separations 

Safety  - potential  hazards 

Major  Construction: 

Major  Construction: 

Major  Construction: 

Major  Construction: 

Minor  widening 

Minor  widening 
Major  widening 
Major  reconstruction 
New  construction 

Minor  widening 
Major  widening 
Major  reconstruction 
New  construction 

Minor  widening 
Major  widening 
Major  reconstruction 
New  construction 

Other  Projects: 

Other  Projects: 

Other  Projects: 

Other  Projects: 

Erosion  control 
Rest  areas 
Park  cmd  ride 
Drainage 
Bicycle  facilities 
Ridesharing 
Noise  walls 
Information  signs 
Landscaping 

Erosion  control 
Rest  areas 
Park  amd  ride 
Drainage 
Bicycle  facilities 
Ridesharing 
Noise  walls 
Information  signs 
Landscaping 

Erosion  control 

Drainage 

Bicycles 

Information  signs 
Lamdsc  aping 

Erosion  control 

Drainage 

Landscaping 

Note:  Project  types  under  "Other  Projects"  cure  generally  shown  in  priority  order,  but  should  be  viewed  as  a group  of  activities 
with  relatively  low  priority  where  individual  projects  are  selected  based  on  overall  requirements. 


other  projects,  in  that  order.  That  is  the  order  that  the 
engineering  committees  and  the  Highway  Commission 
agreed  to.  First  priority  is  resurfacing,  second  is  bridge 
deck  replacement,  third  is  bridge  replacement,  fourth  is 
minor  reconstruction,  fifth  is  resurfacing  (betterment),  etc. 
Those  are  also  stratified  by  functional  category— Interstate, 
primary,  secondary,  and  other  state  highways.  The  essential 
thrust  is  that  as  long  as  there  is  categorical  funding  by 
Interstate,  primary,  secondary,  etc.,  priorities  go  down  the 
list;  resurface  before  bridge  deck  replacement,  cmd 
certainly  existing  preservation  before  major  construction. 
If  changes  occur  in  federal  regulations  that  give,  for  ex- 
ample, a block  grant  without  categorical  funding,  the  first 
thing  is  to  resurface  primary,  secondary,  auid  other,  and  then 
do  bridge  deck  replacement,  primary,  secondary,  cmd  other; 
thus  across  the  matrix.  Obviously,  there  must  be  some  give 
and  take,  but  essentially,  within  categoriccil  funding,  the 
intention  as  far  as  priorities  are  concerned  is  to  go  down 
that  list.  Without  categorical  funding  priorities  go  across 
the  matrix. 


Next,  threshold  values  were  identified  for  various  pro- 
gram or  project  types  and  roadway  classifications  to  de- 
termine eligible  projects  (Figure  3).  Certain  criteria  were 
established,  based  on  roadway  conditions,  safety,  and  other 
factors  in  the  sufficiency  inventory,  euid  it  was  determined 
that  once  a roadway  section  reached  a certain  level  of 
condition  cis  identified  by  the  threshold  values,  it  then 
becomes  eligible  (as  opposed  to  selected)  for  that  type  of 
project.  Next,  those  projects  within  each  category  Me 
prioritized.  If  there  are  100  sections  of  roadway  in  the 
primary  system  that  need  resurfacing— that  have  a pave- 
ment serviceability  index  (PSD  between  2.5  cmd  3.0—  and 
only  enough  money  to  do  50  of  them,  which  50  are  done?  A 
process  is  being  developed,  whereby,  once  eligible  projects 
are  identified,  they  will  then  be  ranked  based  on  a prioriti- 
zation process.  That  will  be  done  for  each  one  of  those 
classifications  and  for  each  construction  type. 

Figure  4 is  a schematic  of  the  flow  of  the  process 
whereby  it  is  determined  whether  sufficient  fimds  are  avail- 
able to  meet  the  objectives  which  have  been  established. 
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Figure  3.  Threshold  values  for  improvement  activities 
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Figure  4.  Program  development  process. 
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Staff  is  in  the  process  of  developing  some  very  detailed 
objectives,  which  will  specify  that  no  roadway  will  be 
allowed  to  drop  below  a PSI  of  2.5  to  maintain  the  average 
condition  of  the  state  highways  at  a PSI  of  maybe  3.0. 
Whatever  the  specific  objectives  are,  they  cam  be  quantified 
and  costs  established  that  are  necessary  to  achieve  an 
objective.  Then  it  can  be  determined  if  funds  available  will 
allow  us  to  meet  those  objectives.  The  process  contains  a 
recycling  procedure  whereby  we  cam  repeat  the  process,  and 
determine  what  happens  if  we  allocate  resources  in  a 
different  way;  What  impact  does  that  have  on  the  state 
highway  system?  What  will  the  condition  of  the  roadway 
system  be  in  3 to  5 years  if  we  do  that? 

Where  are  we  today?  The  primary  result  is  that  DTP 
has  developed  the  prioritization  matrix  cmd  received  basic 
approval  of  that,  which  was  a major  effort  in  itself.  We 
developed  preliminary  key  indicators  and  threshold  values 
which  are  in  a constant  state  of  refinement.  We  have  a 
long-term  pavement  monitoring  program  under  way  to  try  to 
determine  if  the  values  are  appropriate,  but  we  are 
continuing  to  refine  those.  We  also  are  developing  project 
ranking  procedures  to  determine  how  we  are  going  to  remk 
projects  in  the  resurfacing  category,  in  the  safety  category, 
etc. 

The  secondary  results  were  definitions  of  maintenance 
and  improvement  activities  cmd  project  types.  When  we 
asked  twelve  different  people  what  maintencmce  was,  and 
asked  twelve  different  people  what  resurfacing  was,  there 
were  twelve  different  answers.  Very  specific  and  clear 
definitions  were  developed  of  what  a resurfacing  project 
is— length  and  depth  of  overlay,  if  it  is  less  than  1 inch,  it  is 
not  an  improvement,  it  is  a maintencmce  activity,  etc.—  cmd 
very  clear  definitions  were  made  of  the  difference  between 
maintenance  and  improvement,  cmd  a very  clear  distinction 
between  project  types.  They  could  not  be  quantified  other- 
wise. 

The  Division  of  Transportation  Planning  is  developing 
our  program  development  process,  the  Division  of  Highways 
is  responsible  for  implementing  it,  the  Office  of  Manage- 
ment and  Budget  is  responsible  for  developing  revenue 
forecasts,  etc.,  so  it  is  difficult  pulling  everything  together. 
That  is  why  at  this  point  it  is  not  really  a comprehensive 
programming  process. 

Where  are  we  now  cmd  what  needs  to  be  done  next?  We 
have  essentially  qucmtified  our  department  objectives.  We 
have  developed  systems  capability,  and  we  are  in  the 
process  of  developing  our  modeling  capability.  We  must  re- 
fine the  technical  data  cmd  input.  For  example,  no  one  in 
the  state  has  any  feel  at  all  for  how  rapidly  or  at  what  rate 
bridges  deteriorate.  We  have  roadway  deterioration  rates 
but  no  bridge  deterioration  rates,  so  we  are  trying  to  work 
something  out  so  that  at  least  we  can  get  some  idea  of  how 
long  a certain  type  of  improvement  on  a bridge  will  last. 

Unit  cost  estimates  need  to  be  refined,  and  threshold 
values  cire  in  a constcmt  state  of  revision.  We  are  looking  at 
key  indicators:  Should  we  even  be  using  PSI,  or  is  there  a 

better  indicator  of  when  a project  needs  to  be  done? 

Finally,  one  of  the  things  that  really  needs  to  worked  on 
(it  may  be  a year  or  two  down  the  road)  is  the  relationship 
of  maintenance  needs  to  projects.  We  estimate  our  mainte- 
nance budget  with  no  idea  or  comprehension  of  how  those 
dollars  affect  our  construction  program,  or  how  our  con- 
struction program  affects  our  maintensmce  operation. 
Should  less  money  be  allocated  to  maintenamce  and  more 
put  into  overlays  in  order  to  get  better  pavement  life-cycle 
costs?  Or  can  better  results  be  achieved  by  not  doing  some 
of  the  overlays  and  some  of  the  other  work  cmd  by  putting 
more  money  into  maintencmce?  Will  that  tend  to  preserve 
the  roadway  and  hold  it  longer?  The  relationships  between 
those  two  are  unknown,  at  least  in  Colorado.  What  must  be 
done  is  first  determine  how  much  money  is  needed  to 
maintain  our  roads,  and  then  allocate  the  money  available  to 
give  the  most  cost-effective  use  of  available  funds. 


PHILIP  W.  BLOW 

Federal  Highway  Administration 


The  Idaho  state  highway  system  consists  of  approximately 
5,000  miles  of  paved  or  oiled  highways,  including  about  612 
miles  of  Interstate  highways.  The  Idaho  Transportation 
Department  (ITD)  manages  the  maintenance,  rehabilitation, 
and  reconstruction  of  these  highways  through  six  key  plan- 
ning activities:  (1)  collecting  basic  information;  (2)  assess- 

ing maintenance,  rehabilitation,  and  reconstruction  needs; 
(3)  financial  planning;  (4)  assigning  priorities  for  the  identi- 
fied needs;  (5)  programming  maintenance,  rehabilitation, 
and  reconstruction  projects  to  the  extent  of  the  available 
budget;  and  (6)  monitoring  and  evaluating  the  effectiveness 
of  the  program  and  the  condition  of  the  network. 

The  ITD  is  developing  a program  analysis  system  for 
supporting  these  planning  activities  cmd  management 
decisions.  At  present,  the  system  includes  a pavement 
management  system  (PMS)  for  developing  3R  improvement 
proposals,  the  HWYNEEDS  model  for  developing  capital 
improvement  proposals,  and  the  HIAP  model  for  analyzing 
funding  allocations.  Funding  allocation  options  are 
analyzed  by  types  of  improvement  within  both  the  3R  and 
capital  program  improvement  categories,  federal-aid  sys- 
tems, cmd  state  districts.  This  report  describes  how  ITD 
uses  these  three  models,  how  the  overall  program  analysis 
system  is  applied,  and  how  ITD  plans  to  integrate  them  more 
fully  to  improve  overall  analytical  capability, 

PAVEMENT  MANAGEMENT  SYSTEM 

The  present  ITD  PMS  ranks  highway  sections  based  on  the 
severity  of  pavement  deflections,  roughness,  cracking,  and 
friction  deficiencies.  Also,  a composite  index  of  deflection, 
roughness,  and  cracking  for  each  highway  section  is  pro- 
duced cis  a measure  of  overall  performance. 

Data  Collection 

Because  Ideiho  has  a small  staff,  it  is  essential  that  all  data 
be  collected  and  processed  cis  automatically  as  possible. 
Consequently,  ITD  has  acquired  several  automated  data 
collection  and  processing  systems  to  provide  computerized 
data  management  capabilities.  System  data  axe  now  col- 
lected on  magnetic  tape  and  processed  directly  to  the  host 
computer.  Through  interface  programs,  the  information  is 
merged  with  other  department  data  files  to  produce  network 
runs.  These  files  contain  traffic  volumes  cmd  loadings, 
location,  jurisdiction,  functional  classifications,  federal-aid 
systems,  city,  coimty,  temperature,  and  pavement  type  cmd 
thickness. 

Pavement  condition  data  cire  recorded  on  Hewlett- 
Packard  HP-85  microcomputers.  Backup  hard  copy  is  also 
printed  on  the  HP-85.  These  units  incorporate  a keyboard, 
visual  screen,  printer,  and  tape  drive  in  one  unit.  They  can 
be  used  to  check,  pre-edit,  and  reformat  needed  data.  They 
also  drive  certain  functions  of  the  testing  operations  in  the 
field  cmd  insert  location  cmd  other  data  at  a specific  test 
site  from  pre-stored  data  bases.  The  keyboard  of  the  HP-85 
is  used  to  input  supplementary  data  to  the  magnetic  tape. 
The  tapes  are  read  into  the  depcirtment's  IBM  370  through  a 
Datapoint  terminal.  At  present,  the  department's  two 
Dynaflects,  PCA-type  (Cox)  roadmeter,  cmd  MuMeter  have 
been  automated  in  this  way.  Distress  information  is  coded 
into  the  HP-85  during  the  Dynaflect  survey.  Work  is  under 
way  to  automate  the  locked-wheel  skid  tester. 

For  collecting  vehicle  weight  data,  the  depcu-tment  has 
permanently  mounted  weigh-in-motion  plates  and  equipment 
at  four  ports  of  entry,  two  sets  of  portable  weigh-in-motion 
plates,  and  a IM-ton  vcm  for  housing  microcomputers  that 
can  be  connected  to  either  portable  or  permanently  instadled 
plates.  Additional  data  cu-e  being  collected  on  weigh-in- 
motion  plates  at  ports  of  entry. 
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Analysis 

Asphalt  cind  concrete  pavements  are  treated  separately  in 
the  pavement  evaluation  component  of  the  PMS.  For 
asphalt  pavements,  remaining  structural  life  is  estimated 
using  relationships  developed  from  the  AASHO  road  tests 
together  with  Idaho  modifications.  For  concrete  pavements, 
remaining  structural  life  is  based  on  mechanistic  consider- 
ations, including  layer  moduli  and  critical  stresses. 

The  ITD  PMS  produces  separate  listings  of  ranked 
pavement  sections  based  on  indices  of  deflection  (estimated 
remaining  structural  life),  roughness,  cracking,  and  friction. 
In  addition,  the  system  produces  a summary  listing,  a 
graphical  presentation  that  shows  all  four  indices  for  each 
section,  cuid  a weighted  average  of  the  indices  of  deflection, 
roughness,  and  cracking  for  planning  information.  The 
system  programs  will  run  with  one  or  any  combination  of 
indices. 

HWYNEEDS  MODEL 

ITD  has  implemented  the  model  HWYNEEDS  for  analyzing 
capacity  and  geometric  section  deficiencies  amd  proposing 
the  improvements  appropriate  for  these  deficiencies.  The 
model  provides  a flexible  means  for  evaluating  highway 
needs  based  on  varying  design  stamdards,  traffic  forecasts, 
and  sufficiency  survey  data. 

Data  Collection 

Twenty-eight  Telac  Data  Recorders  collect  traffic  volumes 
and  speeds  and  identify  vehicles  more  than  45  feet  in  length. 
The  recorders  are  coupled  for  Telac  communication  with  the 
Department's  IBM  370  computer.  Twenty  additional  Telac 
Data  Recorders  are  scheduled  for  installation  in  1982.  Data 
from  these  portable  traffic  counters  are  collected  on  cas- 
sette magnetic  tape  and  processed  through  a terminal  in 
headqucirters. 

An  instrumented  van  that  can  log  roadway  features  at 
driving  speeds  obtains  cross-slope,  grade,  horizontal  curva- 
ture, altitude,  beMing,  distance,  photolog,  and  other  data. 
Pavement  condition  information  in  the  form  of  an  index 
number  amd  foundation  rating  is  obtained  from  the  pavement 
management  system. 

Analysis 

The  HWYNEEDS  model  (1)  determines  the  deficiencies  rela- 
tive to  the  input  minimum  tolerable  conditions  on  individual 
highway  sections,  (2)  proposes  a capital  improvement  (e.g., 
reconstruction,  isolated  reconstruction,  major  widening,  or 
minor  widening)  that  most  effectively  corrects  the  set  of 
deficiencies  of  each  section,  (3)  estimates  capital  and 
annucil  costs  associated  with  each  section,  amd  (4)  produces  a 
highway  section  record  with  the  proposed  improvements  and 
costs  included  and  a summary  of  all  section  costs  as  a needs 
estimate.  The  model  amalyzes  rural  amd  urban  sections 
separately. 

HWYNEEDS  also  proposes  resurfacing  or  resurfacing 
with  shoulder  improvements  if  only  pavement  or  pavement 
amd  shoulder  deficiencies  exist  for  a section.  However, 
Idaho  relies  on  its  PMS  to  propose  more  specific  3R  im- 
provement types  rather  tham  accepting  these  proposals  from 
HWYNEEDS. 

HlAP 

ITD  uses  HLAP  to  develop  multiperiod  investment  programs 
by  selecting  those  improvements  that  maucimize  user  bene- 
fits. The  package  considers  a ramge  of  funding  options  that 
include  minimum  allocations  for  each  improvement  type, 
fimctional  classification,  amd  district. 


Data  Collection 

The  highway  section  record  built  by  HWYNEEDS  is  the  input 
for  HlAP,  but  first  this  record  is  reformatted  by  INTFCE,  an 
interface  program  that  rearranges  the  record  items  for 
direct  input  to  HlAP. 

Analysis 

The  HlAP  package  evaluates  the  improvements  resulting 
from  the  HWYNEEDS  analysis  in  terms  of  user  benefits 
(savings  in  vehicle  operating,  travel  time,  and  accident 
costs)  amd  agency  construction,  maintenamce,  amd  adminis- 
tration costs.  Constrained  by  the  allocation  of  available 
funding  for  a given  amalysis,  HlAP  then  selects  projects, 
using  marginal  analysis,  that  are  estimated  to  yield  the  most 
benefit  per  dollar  of  costs. 

APPLICATION 

ITD's  program  analysis  capability  hats  been  used  to  ensure 
the  most  efficient  use  of  highway  program  resources  in 
general;  in  particular,  it  has  been  used  to  (1)  monitor  the 
condition  and  performamce  of  the  state  highway  system, 
(2)  rank  major  construction  amd  reconstruction  projects  of 
statewide  significamce,  (3)  provide  resource  information  to 
the  districts  for  developing  programs,  and  (4)  allocate  funds, 
partially  (one-third)  based  on  needs,  to  the  districts.  In 
addition  to  their  use  in  programming,  the  analysis  results 
have  been  used  for  public  information  amd  mileage  amd 
statistical  reports  and  for  developing  criteria  for  permitting 
overlength  vehicles  on  certain  state  highways. 

Idaho  has  improved  the  output  formats  of  HWYNEEDS 
amd  HlAP  to  facilitate  their  use  by  mamagement.  At  the 
user's  option,  needs  summaries  can  be  output  by  HWYNEEDS 
and  project  listings  cam  be  output  by  HlAP  either  unstrati- 
fied or,  consistent  with  the  input  allocation  of  funding, 
stratified  by  federal-aid  system,  functional  classification, 
amd  type  of  improvement.  The  HlAP  package  hais  also  been 
used  to  evaluate  major  project  ailternatives  in  addition  to 
generating  optional  programs. 

ITD  has  found  the  PMS,  HWYNEEDS,  and  HlAP  models 
to  be  flexible,  location-specific,  well-documented,  and 
baised  on  recognized  engineering  principles. 

PROGRAM  ANALYSIS  SYSTEM  DEVELOPMENT  PLANS 

ITD  hais  plams  to  develop  further  the  program  amalysis 
system  (Figure  1).  The  system  will  include  am  optimization 
module  for  the  PMS  that  will  interface  with  HWYNEEDS. 
At  this  interface,  the  system  user  would  generate  an 
optional  program  by  specifying  for  a highway  section  which 
improvement  proposal  to  use— the  capital  improvement  de- 
veloped by  HWYNEEDS  or  the  pavement  improvement  de- 
veloped by  the  PMS.  Each  program  option  generated  (e.g., 
full  needs,  no  new  locations,  widening  plus  3R,  or  3R  only' 
would  result  in  a new  highway  section  record  needed  for  the 
evaluation  of  each  option  by  HlAP.  Finally,  one  option 
would  be  selected  as  a recommendation  to  the  Director  and 
Transportation  Board. 

The  PMS  would  use  each  index  of  the  pavement  condi- 
tion (deflection,  roughness,  distress,  emd  friction)  as  esti- 
mated by  the  present  system  to  determine  the  t>'pe  of  3R 
improvement  to  be  proposed  to  a deficient  highway  section. 
The  network  deflection  survey  would  be  used  to  divide 
initially  those  pavements  that  are  predicted  to  have  a 
structural  problem  from  those  that  are  not  predicted  to 
have,  within  the  study  period,  a serious  structural  problem 
due  to  predicted  loadings. 

If  a deflection  problem  is  predicted  for  a given  section, 
the  other  indices  are  checked  to  determine  the  strateg^•  and 
cost  for  improvement.  These  can  range  from  a structural 
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Figure  1.  F*roposed  program  analysis  system  for  Idaho. 


NOTES 

1.  Results  of  the  sufficiency  survey  less  the  pavement 
condition  data. 

Z.  Present  serviceability  rating. 

3.  Pavement  man<^ement  system  (includes  the  optimiza- 
tion module). 

4.  Highway  performance  monitoring  system.  Either  this 
system  or  the  performance  investment  analysis  process 
(PIAP)  may  be  used  to  estimate  a preliminary  bu^et. 

5.  Funding  required  broken  down  by  program  categories 
and  districts. 

6.  Type  (or  sequence)  of  improvement(s). 

7.  A new  module  that  will,  depending  on  the  program 

option,  select  either  the  capital  TOI  or  3R  TOI.  Pro- 
gram option  examples:  full  needs,  no  new  locations, 

widening  plus  3R,  and  3R  only. 

8.  User  can  input  a TOI  where  the  TOI  proposed  by 
HWYNEEDS  or  the  PMS  is  not  found  suitable. 

9.  (Mod)  indicates  the  program  or  module  is  modified  to 
take  3R  as  well  as  capital  TOls. 

10.  Highway  investment  analysis  package. 

11.  For  each  program  option  estimates  of  available  re- 
sources are  allocated  on  the  basis  of  the  constraints 
unconstrained,  TOIs,  federal-aid  systems,  functional 
classifications  and  districts. 

12.  The  weighting  of  each  section's  performance  by  its 
length  or  VMT  to  estimate  the  impact  of  a program 
option  on  system  performance. 
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overlay  to  reconstruction.  If  a deflection  problem  is  not 
predicted  within  the  study  period,  the  other  indices  cire 
checked  to  determine  whether  routine  maintenance,  re- 
cycling, or  a pavement  overlay  is  needed.  Where  friction  is 
a problem,  a seal  coat  will  be  shown  as  needed. 

More  than  one  3R  strategy  for  one  set  of  pavement 
conditions  would  be  considered.  For  this,  the  experiences  of 
maintenance  and  materials  engineers  on  workable  3R  strate- 
gies for  each  set  of  pavement  conditions  would  be  compiled 
into  a matrix  format  that  would  be  accessible  by  the 
computer.  The  various  strategies  together  with  associated 
costs  and  predicted  service  lives  would  be  evaluated  by  the 
optimization  module.  The  strategy  that  ‘meucimizes  user 
benefits  or  minimizes  life-cycle  costs  over  a predetermined 
study  period  would  be  selected. 

Specifically,  the  optimization  module  would  estimate 
the  remaining  service  life  of  new  2uid  rehabilitated  pave- 
ments by  type  of  deficiency  as  a function  of  loading  (or 
time,  given  certain  traffic  data),  consider  construction  and 
maintencmce  costs  and  user  costs  associated  with  various 
levels  of  pavement  condition,  emd  estimate  the  budget 
needed  to  maintain  a given  system  serviceability  level,  or, 
alternately,  the  serviceability  level  given  a budget  con- 
straint. It  would  also  provide  cui  optimum  listing  of  rehabili- 
tation projects  for  a given  budget  or  serviceability  level. 

A program  option  would  be  generated  by  the  user 
specifying  which  improvements  developed  by  the 
HWYNEEDS  emaJysis  eure  not  to  be  included  in  the  option. 
For  example,  for  the  "widening  plus  3R"  option,  new  loca- 
tion, reconstruction,  emd  isolated  reconstruction  proposals 
developed  by  HWYNEEDS  would  be  rejected.  In  lieu  of  the 
HWYNEEDS  proposals  for  these  sections,  one  of  the  im- 
provements developed  by  the  PMS  would  be  inserted  in  the 
appropriate  section  record  through  the  cost  update  module. 
For  those  highway  sections  for  which  HWYNEEDS  developed 
a resurfacing  or  resurfacing  with  shoulder  improvement,  the 
record  would  be  updated  with  a more  specific  pavement 
improvement  type  developed  by  the  PMS  (rather  than  having 
the  more  general  improvement  type  continue  through  the 
analysis).  Similarly,  for  the  "full  needs"  program  option, 
only  the  section  records  for  which  HWYNEEDS  developed 
resurfacing  improvement  types  would  be  updated  with  the 
PMS-developed  improvements.  For  the  "3R  only"  program 


option,  all  section  records  having  an  improvement  proposed 
by  HWYNEEDS  would  be  updated  with  the  improvement 
proposed  by  the  PMS. 

Further,  the  HWYNEEDS,  INTFCE,  and  HIAP  programs 
would  be  modified  to  take  the  additional  improvement  types 
developed  by  the  PMS.  This  would  permit  the  needs 
estimates  and  priorities  for  PMS  improvements  to  be  output 
the  same  as  HWYNEEDS  improvements  are  now. 

ITD  also  plans  to  develop  a system  performance  evalu- 
ation module  similar  to  that  in  the  Highway  Performance 
Monitoring  System  (HPMS).  All  of  this  analytical  capability 
will  enable  ITD  to  evaluate  .ilternative  performance  and 
design  stcmdards,  other  policies,  budget  levels,  funding  allo- 
cations, and  trade-offs  among  program  and  project  options. 

SUMMARY 

The  Idaho  Treuisportation  Department  is  using  a series  of 
available  computer  programs  emd  other  technology  to  co- 
ordinate the  inventory,  analysis,  programming,  and  budget- 
ing activities  of  highway  planning,  construction,  emd  mainte- 
namce.  The  systems  are  mostly  operationed,  amd  refinements 
atnd  updates  are  under  way.  In  addition  to  programming  and 
budgeting,  products  from  this  system  are  being  used  in  many 
other  areas  throughout  the  department. 
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A.  W.  GONZALES 

New  Mexico  State  Highway  Department 

New  Mexico's  experience  has  been  much  the  same  as  that  of 
other  states.  The  State  Highway  Commission  decided  that 
we  needed  a new  process,  and  we  had  to  develop  something 
in  less  than  3 months  and  have  a 5-year  program  the 
following  month.  It  turned  out  to  be  6 months,  because  the 
commission  could  not  agree  on  all  the  elements  that  we 
were  giving  consideration  to. 

In  the  course  of  developing  the  process  it  has  become 
acceptable  in  New  Mexico,  and  that  is  what  is  important- 
something  that  is  acceptable  to  the  legislature,  to  the  staff, 
and  to  the  citizens  of  the  state.  That  is  what  we  were 
aiming  for  when  we  started  and  what  we  ended  up  with. 

The  result  is  that  at  the  last  two  sessions  of  the 
legislature  there  was  not  a single  pet  project  or  pet  program 
initiated  that  was  not  developed  by  the  department.  Any 
project  introduced  during  the  session  of  the  legislature  was 
generally  sent  to  the  department  and  we  were  asked  if  it  is 
in  our  5-year  program.  If  it  is  not,  it  does  not  even  get 
beyond  committee.  I think  that  is  a measure  of  the  success 
of  a program.  It  may  not  be  the  main  reason  you  develop  a 
program,  but  it  is  one  you  need  if  you  are  to  have  any 
credibility  in  your  program.  You  can  work  within  the 
program  and  at  the  end  of  the  year  your  lettings  match  your 
programs.  The  department  is  thus  able  to  plan  its  program 
from  year  to  year.  We  believe  that  our  annual  program  is 
credible;  the  legislature  has  not  changed  our  program,  and  I 
think  that  is  am  indication  that  our  process  is  acceptable. 
We  have  initiated  hearings  in  every  county  of  the  state  to 
explain  the  program  and  the  processes  of  selecting  projects. 
I think  those  at  the  hearings  felt  that  we  do  have  a process 
and  that  we  have  selected  the  projects  that  are  most  criti- 
cal in  each  of  the  counties  amd  each  of  the  districts. 

The  first  inventories  of  the  use  and  condition  of  New 
Mexico's  roads  began  in  the  early  1930s.  Today's  condition 
rating  procedure  grew  out  of  this  first  inventory.  We  use 
only  one  rater,  following  specific  guidelines  to  maintain 
rating  consistency.  Each  indicator  is  valuated  as  a par 
value,  and  the  total  is  100.  A road  rated  100  must  be 
thoroughly  sound,  free  of  design  hazard,  and  capable  of 
handling  present  traffic  demand. 

New  Mexico  does  not  have  a cut-off  point  to  identify 
the  sections  that  need  improvement  first.  Instead  we  look 
at  the  foundation,  safety,  surface,  and  capacity  separately. 
Extensive  foundation  failure  throughout  a road  section  will 
rate  a zero,  and  the  section  is  deficient. 

The  number  of  times  certain  conditions  appear  in  the 
rated  section,  such  as  inadequate  stopping  sight  distance, 
horizontal  curves  sharper  than  permitted  by  the  design 
speed  for  the  road  section,  and  bridges  narrower  than  the 
traveled  way,  determines  the  safety  rating.  A section  is 
considered  safety-deficient  when  such  conditions  average 
two  or  more  in  each  mile. 

The  30-point  range  for  the  surface  rating  is  subdivided. 
The  first  signs  of  failure  rate  a 15:  progressive  failure 

although  the  road  is  still  in  usable  condition  is  rated 
between  15  and  10.  A rating  of  10  or  less  justifies 
improvement  and  indicates  deficiency. 

The  capacity  rating  shows  the  relationship  between  the 
volume  of  traffic  currently  using  the  section  and  the  ability 
of  the  section  to  accommodate  such  traffic.  A rating  of  10 
or  less  indicates  that  present  traffic  is  higher  than  desirable 
for  adequate  service,  and  the  section  is  deficient. 

The  total  rating  is  adjusted  up  or  down  depending  on  the 
relationship  between  the  traffic  volume  of  the  rated  section 
emd  the  traffic  volume  of  the  system  of  which  it  is  a part. 
The  traffic  prioritization  scheme  gives  weighted  condition 
ratings,  weighted  average  daily  traffic,  weighted  accident 
rates,  and  weighted  socioeconomic  factors. 

The  formula  produces  priority  ranking  numbers  between 
0 and  100;  the  lower  the  number,  the  higher  the  priority. 
All  rural  sections  of  roads  that  are  rated  as  to  condition, 
and  bridges  eligible  for  either  replacement  or  rehabilitation. 


are  prioritized.  Funding  categories  are  selected.  Then 
improvement  projects  on  deficient  sections  of  the  roads,  and 
deficient  bridges  are  assembled  under  appropriate  funding 
categories  in  priority  order  by  district.  Construction  money 
is  divided  among  the  highway  districts  based  on  their  needs. 
Annual  elements  of  the  construction  program  match  district 
funds  with  district  priorities.  District  meetings  are  held  to 
present  the  program  and  receive  comments  from  the  district 
staffs.  Public  meetings  are  organized  to  discuss  the  pro- 
gram and  its  effect  on  the  community  and  to  promote  public 
participation.  The  program  becomes  official  when  it  is 
reviewed  and  approved  by  the  Chief  Highway  Administrator 
and  the  State  Highway  Commission. 

A recently  implemented  highway  needs  program  is 
expected  to  provide  some  measure  of  the  success  of  the 
construction  program  and  should  demonstrate  to  the  legisla- 
ture and  to  the  public  what  increased  levels  of  highway 
funding  will  buy.  When  highway  needs  are  combined  with 
the  Federal  Highway  Administration's  highway  investment 
package,  the  results  are  expected  to  help  state,  regional, 
and  local  organizations  make  the  best  use  of  limited  funds. 

The  purchase  of  a second-generation  photolog  system  in 
1979  provided  a response-type  roughness-measuring  device 
tmd  paved  the  way  for  using  objective  roughness  measure- 
ments in  rating  surface  conditions.  Roughness  is  measured 
in  inches  per  mile.  Subjective  distress  evaluations  become 
more  objective  when  rating  forms  are  used  that  assign 
values  and  weights  to  the  severity  and  extent  of  various 
types  of  distress. 

The  pavement  management  system  now  being  developed 
assigns  different  values  to  the  condition  indicated.  The  sur- 
face ratings  are  based  on  rideability,  or  roughness,  and  on 
distress.  The  pavement  management  system  will  no  doubt 
undergo  subsequent  improvements.  A long-term  pavement 
monitoring  program  has  been  initiated  that  will  likely  prove 
to  be  the  major  data  source  for  system  improvements. 

New  Mexico  has  implemented  a computerized  project 
scheduling  and  monitoring  process  to  assure  that  the  5-year 
construction  program  moves  toward  completion,  and  not  in 
all  directions  at  once.  Based  on  project  data  fed  into  the 
department's  computer,  the  process  schedules  activities, 
such  as  environmental  impact  studies,  geological  surveys, 
bridge  design,  traffic  design,  road  design,  right-of-way  ac- 
quisition, and  all  other  project-related  activities.  The  sche- 
duling program  produces  management-unit  activity  sche- 
dules, 12-month  project-letting  schedules,  long-range 
project-letting  schedules,  inactive  project  lists,  and  much 
more  manpower,  project,  and  funding  information.  Continu- 
ous updates  of  the  activities  of  each  unit  keep  the  program 
on  schedule. 

The  process  takes  stumbling  blocks  in  stride.  .A.  unit 
copes  with  projects  that  for  some  unforeseen  reason  sud- 
denly go  down  the  drain.  The  program  management  capa- 
bility cam  quickly  assess  the  impact  of  funding  chamges  and 
provide  program  alternatives.  This  approach  has  been  used 
successfully  to  secure  additional  funding  from  the  legisla- 
ture. 

It  takes  a team  effort  to  implement  the  department's 
construction  program,  and  the  scheduling  and  monitoring 
process  helps  keep  the  team  in  step.  The  projects  reach  bid- 
letting as  scheduled.  The  legislature  and  the  public  are 
better  informed  about  the  construction  program,  and  the  de- 
pairtment  has  a rntmagement  process  that  will  program  the 
orderly,  efficient,  and  economical  improvement  of  New 
Mexico's  highways. 
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IAN  MACGILLIVRAY 

Iowa  Department  of  Transportation 

To  understand  the  Iowa  programming  process,  it  is  necessary 
to  know  a little  background.  Iowa's  institutional  structure  is 
such  that  the  State  Department  of  Transportation  is  re- 
sponsible for  only  about  10  000  miles  of  highway  out  of  over 
112  000  miles  of  road  in  the  state.  We  share  that  responsi- 
bility with  city,  county,  and  state  governments.  In  fact,  we 
share  funds  that  are  collected  into  a state  road  use  tax  fund 
with  those  three  levels  of  government.  We  get  less  than 
half  the  total  pie.  That  tells  something  of  the  scale  of  our 
responsibilities. 

Our  budgeting  process  is  another  aspect  that  relates  to 
the  program  and  management.  We  have  a unique  process  in 
that  we  submit  to  our  legislature  an  operations  budget  for 
our  department,  although  it  is,  in  effect,  a lump-sum  budget 
for  operations.  The  remaining  part  of  all  road  funds  that 
are  available  to  the  department  come  on  a cash-flow  basis 
and  are  managed  by  the  State  Transportation  Commission 
without  recourse  back  to  a legislative  review  and  approval 
process.  The  State  Transportation  Commission,  under  whose 
jurisdiction  we  operate,  has  the  sole  authority  and  re- 
sponsibility for  the  expenditure  of  all  funds  other  them  the 
legislatively  approved  budget,  which  is  just  for  our  staff 
operations  and  our  routine  maintenance,  and  even  that 
comes  to  us  in  one  lump  sum,  so  we  have  the  ability  to 
switch  things  back  and  forth  a little.  We  are  managed  by  a 
State  Transportation  Commission  that  is  fully  independent. 
It  is  appointed  for  a 4-year  term  on  a statewide  basis  (the 
members  do  not  represent  wards  or  districts).  They  hire  and 
appoint  the  staff.  The  governor  does  not  appoint  the 
director.  This  has  led  to  fair  stability  in  the  program  de- 
velopment process. 

Iowa's  Department  of  Transportation  was  created  in 
197  5,  and  at  that  time  an  effort  was  made  to  respond  to  the 
issues  discussed  here—  integration  of  planning,  policy,  pro- 
gram, and  commitments.  Thus  we  have  in  the  department  a 
centralized  planning  and  programming  process;  all  program- 
related  activities  are  in  one  division.  In  fact,  the  program- 
ming for  all  of  the  modal  programs  is  in  one  office;  the 
same  office  that  is  involved  in  highway  programming  is 
involved  in  airport  and  railroad  and  public  transit  program- 
ming. We  think  we  have  become  fairly  successful  in  the  last 
few  years  in  integrating  public  policy,  fiscal  management, 
the  management  of  the  physical  systems,  ctnd  the  best  use  of 
the  capabilities  we  have  with  limited  manpower;  that  is  all  a 
part  of  the  programming  process.  It  is  a management 
process  rather  than  technical  support  for  mamagement,  and 
programming  is  really  a part  of  policy  management  in  the 
department.  It  is  involved  in  everything  from  crystal-ball 
forecasting  and  linkages  all  the  way  through  to  project 
management  — that  is,  the  individual  assignment  of  work 
activities  in  project  development,  ranging  from  soil  surveys 
and  land  surveys  to  engineering  development  for  project 
plans  themselves.  We  have  a very  strong  linkage  from  cash 
flow  management  all  the  way  through  to  construction  m2m- 
agement. 

The  programming  thus  involves  the  assignment  of  all 
our  resources  to  meet  all  our  problems,  and  it  does  involve 
coordination  with  the  staff  of  the  other  divisions.  The  rest 
of  the  department  is  organized  on  a modal  basis,  so  the 
highway  program  area  is  involved  with  people  responsible 
for  the  construction  and  maintenance  and  operation  of  the 
highway  program.  We  develop  both  a 1-year  current  high- 
way program  and  a 5-year  program  (that  is,  the  following 
5 years),  so  we  are  looking  at  a 6-year  program  development 
project. 

To  understand  our  process  today,  it  is  necessary  to  look 
at  a couple  of  other  things.  Our  fiscal  perspectives  today 
are  different  from  what  they  were  only  a few  years  ago. 
Initially,  program  memagement  was  primarily  the  process  of 
deciding  what  came  next  in  the  process  of  developing  a 
public  road  system.  Today  it  is  different;  it  is  management 
and  conservation  of  what  we  have  already  invested  in. 


Financial  resources  are  a serious  constraint,  and  they  have 
led  to  changes  in  the  whole  program  process. 

We  also  have  some  statutory  matters  that  are  perhaps 
different  from  most.  We  have  two  very  explicit  guidelines 
for  this  management  process  from  the  state  legislature. 
The  first  is  that  we  are  under  a mandate  to  equalize 
highway  service  around  the  state,  and  today  that  can  be 
characterized  as  share  the  grief.  Perhaps  our  best  manage- 
ment philosophy  now  is  that  we  would  like  to  see  everybody 
leave  with  a frown.  We  get  a little  nervous  when  somebody 
leaves  with  a grin  after  having  dealt  with  us. 

The  other  mandate  we  are  under  is  to  publish  the  pro- 
gram and  to  abide  by  it.  We  must  publish  annually  what  our 
program  is,  and  as  a result  the  issue  of  public  credibility 
becomes  an  important  question  for  us  with  that  type  of  ex- 
posure on  the  entire  process.  It  is  laid  out  publicly  on  the 
table  in  front  of  everybody  in  the  state. 

The  process,  though,  is  done  with  our  Transportation 
Commission,  rather  than  for  it.  This  is  not  a backroom 
boilerplate  process  of  developing  something  that,  if  the 
Transportation  Commission  decides  for  whatever  reason 
they  want  something  different,  they  are  in  the  position  of 
having  to  disagree  with  a technical  exercise  that  perhaps 
came  out  of  number  generation  in  the  back  room  that 
decided  a certain  project  is  number  one.  Instead,  the 
process  is  done  in  intensive  public  workshops  with  the 
Tremsportation  Commission,  right  down  to  the  level  of 
dragging  through  the  numbers,  through  the  minutiae, 
through  the  methodology.  Then  they  also  bear  some  ac- 
countability along  with  us. 

The  process  itself  in  the  last  few  years  has  had  to 
respond  to  new  directions.  For  instance,  for  years  we  have 
been  involved  in  functional  classification  studies.  We  have 
tried  to  prioritize  our  use  of  resources  on  the  basis  of 
functional  classification,  but  functional  classification  does 
not  really  cut  it.  There  is  not  enough  money  to  deal  with 
even  our  higher  level  systems  and  their  problems,  so  we 
have  gone  a little  further  emd  classified  our  road  system  into 
four  levels  of  service,  not  in  the  context  of  traffic  service 
on  the  roadway  but  rather  transportation  service  to  the 
state.  We  have  then  allocated  and  prioritized  our  resources 
to  meet  those  service  requirements.  We  identify  them  as  an 
A,  B,  C,  and  D system;  although  they  translate  back  to  a 
network,  they  translate  back  into  a lot  of  other  policy 
decisions,  too.  What  started  out  as  almost  cm  academic 
planning  exercise  today  has  been  tramslated  back  into  main- 
tenance operations  as  well  as  program  management. 

One  of  the  first  steps  in  our  methodology  is  to  identify 
what  our  needs  are,  or  backlog  of  needs,  not  in  the  classic 
needs  study  approach,  but  rather  from  our  systems  planning, 
from  our  condition  needs  surveys,  corridor  studies,  and  a 
number  of  other  things,  then  to  relate  those  to  our  funding, 
and  to  identify  those  needs  in  the  context  of  managing  a 
mature  system  rather  than  a developing  system.  We  trtms- 
late  that  into  an  allocation  of  funds. 

What  we  have  done  with  policy  direction  from  our  com- 
mission is  to  identify  three  types  of  activities  — mainte- 
nance, preservation,  and  improvement,  in  that  rank  order. 
Our  budget  commitments  today  are  100  percent  commit- 
ment to  what  is  necessary  for  maintenance  first;  what  is 
left  is  used  for  the  rest  of  the  program.  Then  for  preserva- 
tion it  is  essentially  a commitment  to  100  percent  effort  for 
preservation  of  the  system.  What  is  left  is  used  for  service 
improvement;  that  might  mean  meeting  capacity  or  con- 
striction requirements,  or  improving  safety  of  facilities.  So 
we  are  driving  our  allocation  process  on  a top  down  basis- 
maintenance  first,  preservation  second,  and  whatever  is 
left,  which  is  not  very  much,  third. 

This  certainly  answers  the  questions,  and  it  also  avoids 
some  difficult  issues  for  us  on  what  is  more  important,  the 
maintenance  of  a particular  piece  of  pavement  on  a high- 
volume  road,  or  the  replacement  of  an  embargoed  bridge  on 
a low-volume  road,  or  the  four-lane  widening  of  an  urban 
commuting  road. 
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In  the  process  we  have  also  allocated  funds  among  the 
four  classifications  of  highways,  A,  B,  C,  and  D.  Basically 
we  are  going  to  meet  the  service,  preservation,  and  mainte- 
nance needs  to  the  fullest  we  can  on  our  highest  level  sys- 
tem, and  what  is  left  shakes  out  from  the  bottom.  If  there 
is  anything  left  for  those  low-priority  roads  for  things  like 
service  improvement,  fine,  but  if  there  is  not,  we  are  going 
to  live  with  one-lane  bridges,  with  pavements  that  will  only 
get  potholes  patched,  with  embargoed  weight  limits  on 
bridges  down  to  5 and  6 tons,  and  if  necessary,  even  with 
closing  a few  bridges.  We  have  not  quite  gotten  to  that 
stage  yet,  but  we  may  well  have  to.  Again  that  avoids 
facing  some  of  the  issues,  of  course,  but  it  does  lead  to  a 
fairly  straightforward  process  for  deciding  where  within 
those  allocated  areas  we  will  put  our  funds. 

First  of  all,  in  allocating  funds  we  look  at  what  our 
total  needs  are  for  preservation  of  the  system.  For  in- 
stance, how’  many  miles  of  pavement  will  have  to  be 
repaired  and  replaced  in  the  next  year,  the  next  5 years,  the 
next  10  years?  That  brought  us  to  an  analysis  of  life-cycle 
expectancies  for  pavements  and  then  earmarking  enough 
money  to  manage  that  part  of  the  system. 

Maintenance  was  the  first  area  prioritized.  Today  this 
same  programming  process  is  translated  back  into  main- 
tenamce  policies  that  prioritize  even  where  hauling  and 
snowplowing  will  be  done  aind  in  what  degree  that  level  of 
service  will  be  provided.  For  many  years  we  functioned 
with  a traditional  sufficiency  rating  process  that  was 
oriented  toward  how  good  a job  the  road  was  doing  in 
meeting  the  transportation  service  requirements  imposed  on 
it.  We  found  in  the  last  few  years  as  we  switched  from  the 
developing  mode  to  a maintaining  and  preserving  mode  that 
this  is  not  an  adequate  process  anymore,  and  we  are 
developing  and  maturing  a pavement  mcmagement  system. 
It  is  not  fully  in  place  yet,  but  we  are  working  with 
indicators  such  as  PSI,  traffic  and  load  history  as  a part  of 
forecasting,  life  expectancy,  skid  resistance,  deflection, 
dynamometor  testing,  visual  inspections,  and  crack  and 
patch  surveys.  We  are  purchasing  a cross-section  measuring 
device  for  automating  the  collection  of  rutting  information, 
particularly  on  flexible  pavements. 

We  have  taken  a look  at  the  lessons  learned  in  mainte- 
nance over  the  years  and  compared  them  with  the  actual 
road  tests,  and  we  concluded  that  our  management  process 
is  not  as  applicable  any  more.  As  a result,  old  ideas  like  a 
design  life  being  20  years  are  not  a major  consideration,  and 
in  programming  we  look  at  a life-cycle  analysis  and  expect 
that  our  pavements  with  proper  management  are  going  to 
last  about  60  years  and  our  bridges  about  60  years,  emd  that 
timing  our  investment  is  very  critical  in  achieving  that 
maximum  life  expectancy. 

This  has  brought  a close  tie  between  physical  en- 
gineering and  program  management  for  the  first  time  since 
some  of  the  departures  in  the  early  1960s,  when  program 
management  started  out  as  an  engineering  effort. 

One  of  the  principal  things  we  have  attempted  to  do  in 
the  past  few  years  has  been  to  maintain  the  credibility  of 
our  program.  This  has  been  a difficult  process  of  living 
within  greatly  constrained  financial  resources,  but  we  have 
in  effect  identified  a program  of  only  what  can  be  achieved. 
Different  states  vary  as  to  what  they  identify  in  their  pro- 
gramming process— from  cm  initiative  to  identify  what  proj- 
ects might  be  developed  down  to,  in  our  case,  the  identifica- 
tion of  what  projects  we  can  develop.  Not  what  we  would 
like  to,  but  can. 

The  stability  of  our  program  perhaps  reached,  after  a 
few  dislocations  with  inflation  cmd  income  reduction,  a little 
plateau  again  this  year  in  that  our  1-year  program  was  very 
successfully  advanced  from  the  next  year  of  our  5-year 
program  with  very  little  change.  This  was  a measure  of 
what  kind  of  job  is  being  done  on  that  5-year  programming 
process. 


R.  S.  WILLIAMSON,  JR. 

Texas  State  Department  of  Highways 
and  Public  Transportation 

In  the  early  1970s  the  Texas  Highway  Department  faced  a 
financial  crisis  characterized  by  increasing  costs,  decreasing 
revenues,  and  increasing  demands  for  improvements  to  the 
highway  system.  In  1975  the  department  hired  McKinsey 
and  Company  to  study  the  crisis  and  recommend  an  ap- 
proach to  resolving  it. 

Historically,  construction  and  maintenance  projects 
were  developed  initially  at  the  district  level,  where  depart- 
mental representatives  were  in  close  contact  with  citizens 
regarding  their  area  highways.  These  projects  were  evalu- 
ated by  the  districts  and  the  headquarters  office,  and  at  the 
time  of  the  McKinsey  study  there  was  a backlog  of  over 
$11  billion  authorized,  with  a shortfall  in  funds  for  these 
projects.  The  McKinsey  report  recommended  a system 
approach  to  planning  projects,  and  the  legislature  passed 
what  we  called  House  Bill  3.  On  the  recommendation  of 
McKinsey  and  the  legislature,  the  department  developed  a 
20-Year  Project  Development  and  Control  Plan.  Each 
district  submitted  its  recommended  projects  and  priorities, 
and  the  final  evaluation  and  selection  process  was  accom- 
plished by  a special  full-time  task  force.  These  recom- 
mendations were  reviewed  with  the  administration  and  the 
Highway  Commission,  and  a comparative  analysis  was  made 
to  establish  priorities  and  to  optimize  a statewide  system 
development. 

In  this  system  approach  to  planning  there  are  three 
factors  that  must  be  given  consideration:  (1)  unprecedented 
population  and  economic  growth  patterns  in  certain  aireas 
that  have  overtaxed  transportation  systems;  (2)  the  emerg- 
ence of  the  principal  arterial  system,  in  which  the  basic 
system  of  highways  has  taken  form  and  the  transportation 
corridors  most  essential  to  the  movement  of  people  and 
goods  have  been  identified;  and  (3)  limited  funding  in  cm 
environment  of  spiraling  inflation  and  shortage  of  resources. 

House  Bill  3,  passed  by  the  65th  Legislature,  assured 
the  long-range  funding  required  for  long-range  planning. 
House  Bill  3 also  established  funding  limits  that  will  require 
comparison  between  the  availability  of  funds  and  commit- 
ments to  needed  improvements  over  future  time  periods. 
These  comparisons  between  needed  improvements  and  avail- 
able revenues  have  revealed  that  many  viable  improvements 
to  the  state  highway  system  cannot  be  provided  in  the  next 
20  years.  Prior  to  House  Bill  3,  the  department's  income 
was  from  dedicated  funds,  gasoline  tax,  and  vehicle  regis- 
tration. House  Bill  3 provides  for  the  use  of  state  general 
revenue  funds  to  supplement  the  present  funds.  Only  those 
priority  projects  considered  to  contribute  the  most  to  the 
overall  trcmsportation  system  can  be  included  in  the  20-year 
construction  plan,  while  many  other  worthwhile  projects 
must  be  deferred  or  dropped  entirely  if  additional  funds  are 
not  available. 

House  Bill  3 set  a statutory  base  of  dedicated  state 
revenues  for  the  State  Department  of  Highways  and  Public 
Transportation.  As  directed  by  House  Bill  3,  the  department 
developed  a highway  cost  index  (HCI)  based  on  the  weighted 
annual  cost  of  highway  operations,  maintenance,  and  con- 
struction. The  statutory  base  amount  is  adjusted  annually 
by  the  HCI  and  approved  by  the  Highway  Cost  Index  Board. 
In  addition,  this  index  and  its  component  indices  have  been 
integrated  into  the  department's  automated  Highway  Fund 
Forecasting  Model  (HIFUND).  This  permits  long-range  plaui- 
ning  of  the  department's  operations,  maintenance,  and  con- 
struction activity  by  protecting  the  statutory  base  amount 
against  rising  levels  of  inflation. 

The  HIFUND  projects  department  revenues  from  all 
sources  over  a 20-year  period.  The  model  then  uses  a fund 
projection  in  combination  with  state  and  federal  funding 
priorities,  state  and  federal  transportation  legislation,  and 
other  policies  and  procedures  pertinent  to  the  highway 
program  to  project  the  expenditures  for  all  department 
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programs  and  activities  over  the  same  period  of  time.  The 
expenditure  projections  are  used  as  funding  constraints,  on  a 
year-by-year  basis,  for  all  operation,  maintenance,  and 
construction  programs  in  the  department's  adopted  20-year 
Plan.  Revenue  and  expenditure  projections  are  treated  as 
constant  sums. 

The  Finance  Division  is  responsible  for  the  HIFUND 
projection  and  for  the  estimated  funds  available  for  the 
One-Year  Letting  Schedule.  The  Highway  Design  Division 
develops  the  One-Year  Letting  Schedule  to  meet  the  pro- 
jected funds  for  each  category  and  each  federal  program. 

Realistic  funding  forecasts  are  the  cornerstone  of  the 
department's  program  controls.  Establishing  realistic  fund- 
ing constraints  at  the  beginning  of  the  plan  development  is 
not  sufficient,  since  funding  forecasts  are  likely  to  change 
as  time  passes.  Changes  in  federal  funds,  as  an  example, 
will  directly  affect  the  20-Year  Plan.  If  funds  increase,  the 
time  for  com^-letion  of  the  original  20-Year  Plan  will 
decrease.  If  funds  decrease,  the  required  time  period  will 
increase. 

A principal  arterial  system  of  a little  over  10  000  miles 
was  developed  that  includes  all  presently  designated  Inter- 
state highways  plus  all  major  highways  having  the  following 
characteristics;  routes  serving  corridor  movements  whose 
trip  lengths  and  travel  density  characteristics  are  substan- 
tially statewide  or  interstate  travel;  routes  serving  urban 
areas  of  50  000  population  and  over  as  well  as  the  majority 
of  those  urbcm  areas  with  a population  of  25  000  to  50  000; 
and  routes  providing  an  integrated  network  without  stub 
connection.  This  system  generally  was  the  same  as  that 
developed  from  the  functional  classification  system  and  had 
local  governments'  approval. 

The  20-Year  Project  Development  and  Control  Plan 
(Figure  1)  is  divided  into  four  time  periods;  these  are  all 
focused  on  the  development  of  a monthly  letting  schedule  to 


put  projects  under  contract.  The  four  schedules  are  as 
follows: 

• One-Year  Advance  Letting  Schedule— This  schedule 
includes  authorized  projects  in  each  of  the  eight 
categories  of  construction  projects  anticipated  to 
be  let  in  the  fiscal  year.  From  this  schedule,  the 
monthly  lettings  are  developed. 

• Four-Year  Letting  Schedule— Projects  listed  for 
Interstate,  primary,  and  secondary  state  funds  are 
for  construction  and  the  purchase  of  right-of-way. 
This  schedule  and  the  One-Year  Advance  Letting 
Schedule  comprise  the  Five-Year  Letting  Plan. 

• Five-Year  Development  Schedule— Projects  are 
authorized  for  the  preparation  of  route  studies, 
environmental  reports,  public  meetings,  hearings, 
schematics,  and  determination  of  right-of-way  re- 
quirements. Some  right-of-way  may  be  acquired 
where  agreements  for  acquisition  have  been  previ- 
ously approved. 

• Ten-Year  Advanced  Letting  Schedule— Projects 

listed  in  this  schedule  are  authorized  for  advamced 
planning  and  feasibility  studies  only. 

The  development  of  the  20-Year  Project  Development 
and  Control  Plan  for  construction  projects  consists  of  eight 
categories,  as  follows: 

• Category  1,  Interstate  Highway  System  Construc- 
tion—These  projects  are,  of  course,  controlled  by 
the  necessary  completion  of  the  system  as  defined 
by  the  1981  Highway  Act,  and  this  is  a matter  of 
prioritizing  them  on  a statewide  basis. 

• Category  2,  Interstate  System  Rehabilitation— This 
is  now  the  4R  system.  Priorities  at  this  time  are 


Figure  1.  Twenty^ear  project  development 
and  control  plan  for  construction  projects. 
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on  pavement  rehabilitation.  Each  district  sub- 
mitted suggested  projects,  which  were  reviewed  in 
the  field  by  the  Pavement  Design  Section,  a report 
was  made  on  each  project,  and  priorities  were 
selected.  A program  was  prepared  for  a 2-year 
period  and  approved  by  the  Highway  Commission. 

• Category  3,  Primary,  Secondary,  and  State  System 
Construction—  These  projects  include  all  types  of 
construction  improvements  to  roadway  and  struc- 
tures on  the  Federal-Aid  Primary,  Federal-Aid 
Secondary,  and  State  Systems  that  generally  add 
capacity.  Category  3 covers  approximately  half  of 
the  funds  available,  and  these  were  the  major 
projects  in  the  20-Year  Project  Development  and 
Control  Plan. 

• Category  4,  Primary,  Secondary,  and  State  System 
Rehabilitation—  This  category  is  100  percent 
state-funded  and  includes  projects  generally 
greater  in  scope  than  the  major  maintenance  and 
safety  and  betterment  programs. 

• Category  5,  Farm-to-Market  and  Ranch-to-Market 
Systems— District  Engineers  meet  with  the  County 
Commissioner  Courts  and  receive  their  recom- 
mendations for  new  construction  projects.  This 
category  is  very  limited,  as  the  legislature  provides 
only  $15  million  per  year  out  of  general  revenue 
funds. 

• Category  6,  Urban  System— This  includes  the  proj- 
ects eligible  for  federal  funds  on  the  designated 
Federal-Aid  Urban  System.  These  projects  are 
selected  by  local  officials,  and  concurred  in  by  the 
department  and  the  Federal  Highway  Administra- 
tion. 

• Category  7,  Safety  and  Betterment  Projects— 
These  are  100  percent  state-funded  projects  to 
protect  the  highway  investment  and  enhance  the 
level  of  service  on  existing  highway  systems.  They 
are  generally  seal-coat  projects  or  very  thin  over- 
lays. 

• Category  8,  Miscellaneous  Projects— These  include 
specially  funded  and  federal-aid  projects  such  as 
bridge  replacement,  railroad  crossings,  safety  im- 
provement, and  similar  tasks.  Projects  in  this 
category  are  generally  developed  to  qualify  for 
special  federal-aid  funds  and  are  planned  to  im- 
prove and  correct  specific  deficiencies. 

It  is  important  to  recognize  that  all  districts  emd/or 
geographic  areas  of  the  state  do  not  have  the  same  require- 
ments for  highway  construction  relative  to  the  eight  cate- 
gories of  work.  Several  districts  have  little  or  no  Interstate 
highway  routes,  whereas  other  districts  have  large  Inter- 
state highway  construction  mileage.  All  areas  of  the  state 
have  well-defined  systems  of  primary,  secondary,  emd  state 
highways  with  basic  design  features  usually  meeting  current 
standards;  however,  large  segments  are  in  great  need  of 
repair  and  rehabilitation.  Where  gaps  exist  in  the  principal 
arterial  system  and  in  high-growth  areas,  projects  are 
usucdly  related  to  the  completion  of  a designated  system  or 
a complete  reconstruction  of  highway  facilities  to  increase 
capacity  and  improve  mobility.  Most  of  the  projects  in 
Categories  1,  3,  5,  and  6 are  proposed  to  address  system 
completion  and  capacity  needs.  Categories  2,  4,  7,  cuid  8 
primarily  contain  projects  to  upgrade,  rehabilitate,  or  im- 
prove existing  facilities.  The  criteria  used  in  selecting  and 
scheduling  projects  are  described  more  specifically  in  the 
following  paragraphs. 

As  previously  stated,  approximately  50  percent  of  the 
work  in  the  20- Year  Project  Development  and  Control  Plan 
is  in  Category  3,  Primary,  Secondary,  and  State  System 
Construction.  Projects  for  Category  3 were  recommended 
by  the  district  and  selected  by  the  Austin  headquarters  for 
development  and  construction.  The  criteria  for  the  selec- 
tion of  these  projects  depended  on  whether  the  project 
satisfied  a system  need  or  a local  service  need.  Projects 
satisfying  system  needs  are  generally  on  the  principal  ar- 


terial system  or  contribute  to  or  support  that  system. 
Projects  satisfying  local  service  needs  in  high-growth  areas 
are  generally  off  the  principal  arterial  system  and  provide 
improvements  to  satisfy  local-service  traffic  demands. 
Projects  that  are  deemed  necessary  to  satisfy  a system  need 
are  evaluated  and  selected  according  to  the  following  cri- 
teria: route  capacity,  route  continuity,  route  geometries, 

route  service  ability,  and  route  mobility. 

A computerized  design-construction  information  system 
has  been  developed  for  managing  the  20-Year  Plan.  This 
system  monitors  the  advancement  of  projects  from  the 
issuing  of  preliminary  engineering  authority  through  the 
various  schedules  of  planning  and  construction.  Each  proj- 
ect is  assigned  a control-section-job  number,  which  is  the 
controlling  feature  in  tracking  the  project.  One  of  the 
inputs  by  the  district  is  the  recommended  letting  date,  and 
from  these  are  taken  the  projects  the  districts  recommend 
for  the  One-Year  Letting  Schedule  and  monthly  letting 
schedule.  In  June,  the  One-Year  Letting  Schedule  for  fiscal 
year  1983  (September  1,  1982,  through  August  31,  1983)  was 
completed  and  approved.  These  projects  then  are  scheduled 
for  monthly  lettings. 

The  One-Year  Advanced  Letting  Schedule  is  over-pro- 
grammed by  20  percent  to  add  flexibility  to  the  fixed 
categories  of  federal  funds  and  to  allow  project  slippage  due 
to  unclear  right-of-way  or  utility  adjustments.  This  also 
provides  plans  that  are  ready  should  additional  obligation 
control  become  available.  The  Federal  105  Program  is  also 
developed  from  this  printout. 

As  projects  are  let  for  construction,  the  actual  letting 
cost  is  monitored  against  the  authorized  funds,  and  the 
districts  are  credited  with  the  pluses  or  minuses.  These 
programs  are  managed  by  the  Highway  Design  Division  and 
the  Program  Engineer.  The  Highway  Design  Division  is 
responsible  for  monitoring  the  projects  in  Categories  1 and  3 
and  the  Program  Engineer  keeps  up  with  the  ether  projects. 
The  Bridge  Division  is  responsible  for  development  of  proj- 
ects for  bridges  and  for  rehabilitation  that  is  developed 
from  the  bridge  inventory.  Funds  are  allocated  to  the 
districts  on  construction  projects  on  a statewide  basis  in 
Category  3;  4R  funds  are  allocated  statewide  based  on 
actual  inspection  of  pavement  conditions.  Urban  system 
funds  are  allocated  on  the  basis  of  population.  Te.xas  has 
seven  urbanized  areas  over  200  000  population,  where  more 
than  50  percent  of  the  allocated  federal  funds  are  spent; 
other  projects  in  urban  areas  are  discretionary  funds  emd  are 
allocated  to  the  districts  based  on  population.  Safety  and 
betterment  programs  and  state  rehabilitation  programs  are 
distributed  on  a formula  based  on  the  number  of  lane  miles, 
vehicle  miles  traveled,  and  cost  index  in  each  highway 
district.  These  projects  are,  of  course,  selected  by  the 
District  Engineers. 

Each  of  our  districts  has  a planning  engineer  who 
coordinates  the  3C  planning  and  development  of  the  annual 
element  in  the  TIP,  in  cooperation  with  local  governments, 
counties,  and  MPOs.  The  TIP  shows  the  local  projects  in  ad- 
dition to  proposed  federal-  and  state-funded  projects. 

The  state  legislature  meets  every  2 years,  and  the 
department  prepares  a budget  for  these  2 years  in  which  we 
include  the  total  operation  of  the  department,  broken  down 
by  operation,  maintenance,  and  construction.  At  present, 
sufficient  funds  are  not  available  to  construct  the  projects 
in  the  20-Year  PlcUi,  and  the  plan  did  not  account  for  the 
growth  that  is  occurring  in  Texas.  The  department  is  in  the 
process  of  developing  an  operational  planning  document 
study  in  which  all  the  districts,  in  cooperation  with  local 
authorities,  prepare  a list  of  all  projects  that  will  be  needed 
by  the  year  2000.  This  includes  new  projects  and  the 
upgrading  of  present  facilities  to  meet  traffic  demands. 
Also,  delegations  from  the  large  cities  are  appearing  before 
the  Highway  Commission  with  their  recommended  year  2000 
plcms.  The  data  have  been  computerized,  and  a priority 
index  is  being  developed  on  all  of  these  projects.  The 
Commission  is  studying  this  plan  and  has  prepared  a recom- 
mendation to  the  legislature,  which  convenes  in  Ja.i- 
uary  1983,  for  additional  funding. 
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Maister  in  Tramsportation  Plamning;  Bachelor  in  Civil 
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